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AN epidemic of poliomyelitis affecting 435 persons 
occurred in New South Wales in the summer and 
autumn of 1931-1932. One hundred and ninety- 
seven cases occurred in the metropolitan area, and 
238 were notified in the rest of New South Wales, which 
includes one urban centre (Newcastle), small and 
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medium-sized towns, and rural districts. The popula- 
tion of Sydney is 1,246,000, and.of the rest of the 
State 1,244,000, so that the incidence was slightly 
higher in the rest of the State. The average monthly 
incidence for the entire State during the first ten 
months of 1931 had been between one and two cases, 
but in the first week of November four occurred in 
Sydney. Graph I shows that, from this beginning, 
the epidemic in the metropolitan area rapidly reached 
its maximum in December and January, then declined 
and ended in April ; whereas in the rest of New South 
Wales it began in the middle of December, was at its 
maximum in February, and ended in June. It will 
be seen therefore that the epidemic began in Sydne 

six weeks earlier, reached its peak about a diouth 
earlier, and ended two months earlier than it did in 
the rest of the State. A similar distribution of cases 
was observed in the New York epidemic in 1931. 
In New York City the peak was reached in the first 
week in August, while in the upstate portion of 
New York it did not occur until the first and third 
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GrapH I. 

voliomyelitis epidemic, New South Wales, 1931-1932. The 

continuous line represents the fortnightly incidence in ager 


and the broken line that of the rest of New South Wales. 


weeks in September.) Table I shows the fortnightly 
incidence in Sydney and the rest of New South Wales. 


TABLE I. 


Showing the Fortnightly Incidence in Sydney and the Rest of New South Wales 
Rest of 
Period. Sydney. New South 
Wales. 
October 5-October 18, 1931 . ee oe 1 0 
October 19-November 1, 1931 0 1 
November 2-November 15, 1981 .. a 7 Begins 1 
November 16-November 29, 1931 .. nm 14 2 
November 30-December 13, 1931 .. es 24 0 
December 14-December 27, 1931 .. on 24 15 Begins 
December 28, 1931-January 10, 1932 es $2} Peak 13 
January 11-January 24, 1932 oa a 37 25 
January 25-February 7, 1932 ak - 19 $3} Peak 
February 8-February 2i, 18 33 
February 22-March 6, 1932 . + <- 8 28 
7-March 20, 1932 6 13 
March 21-April 3, 1932 5 Ends 17 
April 4April 17, 1932 1 15 
rg 18-May 1, 1932.. 0 10 
y 2-May 15, 1932 . 1 5 
y 16-Mey 29, 1932 0 10 
y 30-June 12, 1932 1 3 Ends 
June 12-June 26, 1932 0 2 


There were no very significant features about the 
distribution of cases in the metropolitan area of 
Sydney nor in the rest of the State, with the exception 
of a curious succession of little outbreaks with high 
mortality in the village of Barge. This village has 
approximately 900 inhabitants, the majority of 
whom are unemployed. It is situated on the main 
southern railway line sixty miles from Sydney. 
There were twelve cases here, with five deaths. 
Five cases occurred between November 19, 1931, 
and December 5, 1931, with three deaths, five cases 
between December 31, 1931, and January 6, 1932, 
with one death, and two between January 17, 1932, 
and January 22, 1932, with one death. There were 
two instances of two cases in the same house. Contact 
between. various members of affected families 
definitely occurred exeept in one case. The case 
incidence and mortality in regard to age were as 
shown in Table II. 

Three of the children were males and nine females. 
All the children who died were females. 


TABLE II. 


Age Period. =! 


1-4 years .. 
5- 9 years .. 
10-14 years .. 


Morratiry. 


In Sydney the case mortality was 11-7% (25 in 
214 cases. This number includes a small proportion 
of cases from the country treated in Sydney and three 
cases (treated before November 2). There was a 
variation in case mortality at different periods of the 
epidemic, as is shown in Table III. 


TABLE III. 


Showing Variation in Mortality at Different Periods. 
Number Number Case 
Period. of Cases. of Deaths. | Mortality. 


November 2-December 6 - 28 3 10-3 
7-January 10 .. ve 82 15 18-2 
January 11-May 15 “e as 100 6 6-0 


This is also illustrated in Graph II. It appears 
that the case mortality rose with the incidence, but 
began to fall whilst the incidence was still high, 
that it was comparatively low during the later 
months. Kellogg’ has pointed out a similar 
phenomenon in the New York epidemic of 1916. 
Graph II also appears to show that the number of 
cases diagnosed in the preparalytic stage reached its 
fastigium later than total incidence and mortality, 
but whether this represents a true incidence of 
preparalytic cases or was the result of propaganda 
we cannot say. The case mortality for the whole 
State of New South Wales, according to data at 
present available, was 13-1% (57 in 435 cases). 
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TABLE IV. 


Mortality 
"Rate, 


Table IV gives the mortality of some recent 
epidemics in Australia and in other parts of the world. 
The Australian figures are those supplied by the 
Director-General, Commonwealth Department of 
Health. 

Apparently, during interepidemic periods the case 
mortality is sometimes much higher, as is shown in 
Table V. It is questionable whether notification in 
these periods gives as accurate a record of incidence 
as in epidemics. 


TaBLe 
Showing Intecopidemic Periods with High Case Mortality. 


State or Number Number 
Country. .| of Cases. of Deaths. 


New South Wales 

Wales 
ndan al 

United States .. 2,5 


29 
31 
329 


A Sprciat Stupy or THE METROPOLITAN CASES. 


Two hundred and fourteen eases treated in the 
metropolitan area were seen by one of us, and form 
the basis of this report. The criterion which we 
adopted for a positive diagnosis was: (a) the history 
of an acute febrile illness, with the characteristic 
physica] findings of poliomyelitis, including an 
increased cell content of the cerebro-spinal fluid ; 

or (b) an acute febrile illness followed si flaccid 


Social Environment. 
It was noticeable that a large majority of the 
oa (approximately 93%) were sent to public 
spitals for- treatment. Many came from families 
which had been in receipt of financial help from the 
State owing to unemployment. 


Multiple Cases in the Same House. 
There were five instances of infection of two persons 
living in the satne house. Details of these are given 
below : 


1. Case LV, J.B., a male, aged three, onset December 12, 1931 
spinal type, severely paralysed. 

Case LVI, W.B., female, aged one, sister to J.B., onset 
‘December 14, 1931, abortive case following serum treatment. 

2. Case XC, E.D., female, aged five, onset December 31, 
1931, abortive case following serum treatment. 

XCI, J.D., male, aged three, brother to E.D., onset 

December 31, 1931, abortive case following serum serum treatment. 

3. Case XCIV, BS., male, aged four, onset December 30, 1931, 
spinal type, died. 

Case XCVIII, G.S., male, aged seven, brother to B.S., onset 
January 1, 1932, abortive case following serum treatment. 

4. Case OXI, E.A., male, aged five, onset January 6, 1932, 
spinal type, severely paralysed. 

Case CXXXV, P.A., female, aged ten, sister to E.A., onset 
January 15, 1932, abortive case following serum treatment. 

5. Case CLXXI, R.B., male, aged fourteen months, onset 
February 4,-1932, spinal type, severely paralysed. 

Case OLXXXIX, L.G., female, aged five months, in same 
children’s home as R. B., onset February 17, 1932, spinal type, 
severely paralysed. 


It seems almost certain that each of the first three 
pairs was infected about the same time by some third 
person—a carrier. The last two pairs may represent 
case to case infection. No case to case infection 
occurred in any hospital to which patients suffering 
from poliomyelitis were admitted. 


One nurse, aged twenty-one years, contracted the disease 
while nursing in a ward in which there were several children 
with poliomyelitis. 

One patient, Case CLX XIII, M.R.., teen years, who 
became infected and severely paral in this epidemic, had 
escaped infection in Melbourne three years before when living 
in the same house and in close contact with a sister sufiering 
from the disease. 


Age Incidence. 


The age incidence and case mortality according to 
age in 214 cases in the metropolitan area are given in 
Table VI. Though poliomyelitis is no longer 


VI. 
Showing Age Incidence and Case ve. Poliomyelitis, 1931-1932 Epidemic 


Age Incidence.* 


Number 
of Cases. 


= 


9-1% 

13°5 

12-0 

10:0 


100 25 


CH 


1 The oldest patient was 33 years old. The youngest patient was five 
months old. 


considered a disease of infancy, the age incidence 
varies in different epidemics. This is shown in 
Table VII. The only epidemics listed which resemble 
that of Sydney, 1931-32, in age incidence are those of 
New South Wales in 1929 and of New York (City) 
in 1931, and they differ from that of New York 
(upstate) in the same year, which shows a much 
lower incidence froxa 0-4 and higher after 
ten years. 


State or Number j 
Country. Year, of Cases. | Authority. 
New South Wales | 1916 311 % OF wh 
New South Wales | 1921 184 i a 
New South Wales 1923 104 
New South Wales | 1924 108 Commonwealth 7m 
‘New South Wales | 1929 240 % Department of 4, & 
Victoria | 1025 139 % Health. 
Victoria | 1928 166 
Victoria -- | 1929 144 
| 1925 142 
nited States .. | 1927 10,161 10 ct Nations, 
‘New York City... | 1916 9,023 Peck.‘® 
‘New York City.. | 1931 4,080 11-4 Peck.‘ 
New York 
(upstate) | 1916 4,215 21°4% Laidlaw.‘” 
New York Age: 
| 1981 2,051 8-0 Laidiaw.‘” 
fon rancisco .. | 1930 297 11-0 ond 
nitoba | 1928 161 10-0 McKachern et 
‘Ontario .. -. | 1929 426 6-1 Hardman and 
McKay.'” 
Englandand W: 1926 1,296 18-1% Nations, 
Scotland .. | 1928 132 27-83% | League of Nations, i7e 
1930. ha 
= 
12 41:3 
134 40-84%" 
Age Period. Number Case 
Percen of Deaths. Mortality. 
Distribution. 
Under 1 year .. | 13 } py 
1 year 32 
2 years... os 17 +110 10 
3 years... 28 
4 years... 20 j 
5- 9 years 59 
10-14 years 
15-19 years | 15 
20-29 years 10 
Over 30 years... 1 . J 
214 
| 
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VII. 
Showing Variation in Age Incidence in Different Epidemics. 
Number.) centage | centage | centage | ¢’ 
Epidemic. ot | 0-4 | 10-4 | over 15 
Cases. | Years. | Years. | Yeara. | Years. 
New York City, 1907" .. 86-6 10°3 1-9 1-1 
York City, 1916" .. 9,131 79-2 16-2 2-4 2-1 
New York 19813 1,559 33.9 138 
Ontario, 1929 .. 27-4 | 35-4 | 20-9 | 
San Francisco, 1930-31'" 19-8 35-6 16-8 27-58 
Wales, 1 241 | 54-0 | 33-1! 12-0 
51-3 27:6 11:7 94 


+ This figure covers a period five to fifteen years. 


Sex Incidence. 

The sex incidence was: males, 132, or 61:7%; 
females, 82, or 38-3%,. 

This distribution corresponds almost exactly with 
that in epidemics in Manitoba in 1928, and in Ontario 
in 1929. 

Table VIII shows the sex incidence in recent 
epidemics in New South Wales. 


VIII. 
Showing Sex Incidence in Recent Epidemics in New South Wales. 


Year. 


1929 
1981-82 (Sydney) 


Of 25 patients who died in the metropolitan area 
fifteen were males and ten were females. 


Clinical Types of the Disease. 


Table [X shows a classification into clinical types. 
In the majority of cases, 138 or 64-4%, the clinical 
evidence pointed only to involvement of the spinal 
cord (spinal type). Of these three patients had an 


TABLE IX. 
Showing Incidence and Mortality of Clinical Types. 
Incidence 
Type. a of Clinical Mortality Percentage 
Types. of Types. Mortality. 


214 25 


ascending paralysis beginning in the lower limbs, 


evreading upwards to involve the abdominal and 


intercostal muscles, upper limbs and diaphragm, 
and all ending fatally (ascending type). 


The “ jump” 


type was seen in eight cases in which paralysis first 
occurred in one group of muscles, then came an 
interval, usually of one or two days, then another 
group of muscles became paralysed; three of these 
infections proved fatal. The interval was unusually 
long in Case CX XXIV. 

admitted to hospi with one 
until January 24 his tem was normal, but on January 25 
he had weakness of both id muscles and a rise in temperature 
February 6, after which there was a daily rise of temperature to 
37-2° C. (99° F.). On March 4, the fftioth day of his illness, 


and forty-eight days after 
developed intercostal paralysis and died a day later. 
Another patient, Case ITI, B.H., five years, was admitted 


to hospital on September 27, 1931. had had an acute febrile 
illness for two days, with retention of urine and weakness of the 
legs for one day. She had a flaccid paralysis of the right tibialis 
anterior and of the flexor muscles of the right thigh. The cell 
content of the cerebro-spinal fluid was 46 per cubic 
with 14% polymorphonuclear cells and 86% lymphocytes. She 
Ml en convalescent serum. Her temperature was normal on 
pep men: The affected muscles gradually became stronger, 
well until October 26, when she was drowsy, 
fookia ll, and found to have vertical nystagmus and conjugate 
deviation [oviasie On November 6 she still had us and 


There were 28 cases which showed clinical evidence 
of involvement of higher levels of the central nervous 
system as well as of the cord. The case histories of 
some of these are given below : 


1. Case XLVIII, P.A., On 
December 11, 1931, he was feverish. On December 12 he had 
malaise, was drowsy at intervals, vomited once, and was consti- 

ted. On December 13 he was seen by one of us (K.H.). 

temperature was 38-9° C. (102° F.), his pulse rate was 160. 
He was a pale child, but did not look ill; his ery had a peculiar 
muffled character. He had some difficulty in swallowing ; he 
could not hold his head up or sit w ct 
the muscles of the legs. The spinal fluid was clear and 


a 
| 
| 
| 
papilledema. On November 8 was less drowsy, but an 
umber | Percentage | Percentage oceasiona) cumvergent squint, a double Babinski reflex, a 
high-step)ing ataxic gait. On November 11 her temperature 
. and ccaj deviation disappeared, good muscular 
$4 power inal limbs, and she was discharged on January 5, 1932. 
, o 2 108 58-3 48-7 January 24 she was again admitted to hospital with a history 
of weakness of the legs for two days and inability to stand or 
ae walk fora day. The cell content of the cerebro-spinal fluid was 
48 per cubic millimetre, 66% polymorphonuelear cells, 34%, 
phocytes. On February 10 no localized paralysis could be 
of April could walk, but was still weak and unsteady. By 
6 
serum was given, 10 cubic centimetres intraspinally and 40 
cubic centimetres intramuscularly. On December 14 at 4 a.m. 
bulb, pous, or cerebellum. 9 82-1 wa. ROY, KD. oa 
; ms, OF cere A & ie, years, on 
Cases ‘showing’ clinical evidence 28, 1931, complained of nausea, slight stiffness of the neck and 
: encephalon, bulb or in in the lower part of the back. On December 29 he felt 
cerebellum without evidence of better, but was constipated, and became reatles and irritable 
withows serum (aestenent 4 in evening and had frontal and temporal headache. On 
in the lower part of the back and rigidity of the neck. On 
- December 31 he improved. He slept most of the day. On 
- Total on 7 - January 1, 1932, he was seen by one of us(K.H.). He had severe 
F tee | frontal and temporal headache and pain in the back; he had 
anorexia and could not walk. Constipation had persisted ; 
| wae unable pase urine. Hix terurerature was 38-0% C. 
: was not drowsy nor unduly irritable. ion was excellent. 
aoe ae ae tly injected ; the palatal reflex was present. 
; The superficial inal reflexes were not elicited ; knee jerks 
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he not the right leg from the The cerebro-spinal 
fluid was clear; it contained per cubic millimetre ; 


marked, is of the hand muscles and triceps was 
present. Fifty cubic centimetres of convalescent serum were 
given intrathecally. On January 3 deglutition was impossible, 
paralysis of intercostal muscles occurred and death followed. 

3. Case LX XVI, G.S., a male, aged fifteen years, on Decembér 
20, 1831, felt sick and tired. 
feverish. On throat, 


difficulty in swallowing. On 

ber 25 he had pain in the back of the neck ; i 
of fluid, occurred the nose. On December 26 was 
seen by one of us(K.H.). His temperature was 37-8° C. (100° F.), 
his pulse rate was 100, pe He could 
speak only in a whisper ; he could not swallow. agg 


were. absent ; and triceps jerks and Yn ie sr 
reflexes were all absent. plantar reflex was extensor on the 
right side, and flexor on the left. The palate moved, but oan 
uite so much as it does normally ; t stiffness of 
was present. The corvbro uid contained 100 
cells per cubic millimetre ; 25% were polymorphonuclear cells, 
10% won were and 5% other cells; the globulin was 
ealy cubic centimetres of convalescent serum were 
and intravenously. On December 27 he 
No paralysis of intercostal muscles 
or diaphragm was noted. 

4. Case XLVI, E.C., a female, aged three. years, on December 
10, 1931, was drowsy, had a sore throat, with a slight cough. 
She was feverish and delirious. These sym continued. 
On December 12 she was seen by one of us (K.H.). Her tem- 
perature was 38-3° C. (101° F.), her pulse rate 136, and her 
respiratory rate 30. She was s 
all in the examination, but was hyperirritable on stimulation. 
The limb muscles appeared to be weak, but not completely 

The cerebro-spinal fluid was clear, it contained 
122 cells p r cubic millimetre ; 98% were lymphocytes, and 2% 
orphonuclear cells. A fibrin clot formed. Two — 
of 50 cubic centimetres, of convalescent serum ven 
intravenously on successive days. On December 15 + 15 she develo 
paralysis of the intercostal muscles and diaphragm and 


5. Case CXCVI, K.G., a male, on 
1932, vomited and was feverish and fretful. On February 22 
rature was 38-3° C. (101° F.), On F 23 he was 

seen by one of us(K.H.). His temperature was 37-8° C. (100° F.), 
and his pulse rate was 120. He was drowsy. alacant ee 
facial paralysis. Knee jerks and ankle jerks, and triceps 
jerks were all present. He complained of pain behind the knees 
if one attempted to elicit Kernig’s sign. Stiffness of neck was 
present, there was slight stiffness of the back, and some enlarge- 
ment. of anterior cervical glands was present. The corebro- 


uite 


pol 


Fifty cubic centimetres of 
serum were given intrathecally and intravenously. On February 
24 weakness of left deltoid was noted. On ebruary 25 the 
temperature was normal. On March 
normal power in the right facial and left deltoid muscles. 

July 21 slight weakness of right facial muscles, left deltoid, 
triceps, biceps, wrist flexors, and extensors was present. 

In 17 cases there was evidence of an affection of 
either the encephalon, pons, bulb or cerebellum 
without obvious involvement of the cord.” ’ Examples 
of this group are given below : 

weeks with drowsiness and On December 25, 1931, 
he vomited and was feverish. ™On December 28 he hed pains in 
the legs and. head, and was constipated. These symptoms 
continued. On January 1, hd then 
(K.H.). His temperature was 37-2° C, 


was 124. He was not drowsy and was not irritable. The 
reflexes were normal ; the muscle power of the limbs was normal ; 
there was slight stiffness of the neck and difficulty in swallowing. 


The cerebro-spinal fluid contained 27 celis per cubic millimetre ; 
100% were iymph were a Fifty cubic centimetres of serum were 
given Iisethocaliy and intravenously. On January 20 there 


was still some difficulty in swallowing. On July 21 he was very 
well ; there was no difficulty in swallowing. 

2. Case XLIX, R.L., a male, aged two years, weafrecmernaig 
1931, ‘was not well; he refused food, and was feverish. 
roused, and constipated, On December 13 he was seen by one 
of us (K.H.). His temperature was 37-6° C. (99-8° F.), his pulse 
rate was 140, and his respiratory rate 30. Left facial paralysis 
was present. The child looked well; he was irritable 
and had slight stiffness of the back, but moved his limbs readily. 
The cerebro-spinal fluid contained 57 cells per cubic millimetre ; 
were pol muclear cells and 

i centimetres of 


the globulin content was inereased. Fifty cubic 


convalescent serum were given intrathecally and intravenously.. 
On December 14 the temperature was 38-3° C. (101° F.) and the 
pulse raté 140. Stiffmess of’ the neck and back was present. 
On January 1, 1932, the facial paralysis had much improved. 
On June 16-he was very well ; there was no evidence of facial 
paralysis, ad 

‘We define an abortive case of poliomyelitis as one 
in which there is an acute febrile illness with an 
increased cell content of the cerebro-spinal fluid, but» 
in which no paresis or paralysis is at any time found.» 
There is a lack of reliable evidence from neutralization) 
tests that cases of mild illness not showing pleocytosis) 
are abortive poliomyelitis. The work of Kramer and, 
Aycock,” 1931, gives no support to the long and 
widely held hypothesis that many mild cases of illness 
during an epidemic are — and abortive ease" 
myelitis. 


Types of Onset. 

In 182, or 85%, there was an initial period a 
illness lasting from one to several days, even as long 
as fourteen days, but rarely longer than five days. 
It ‘was found that the dromedary type of onset, 
described by Draper," in which there is a mild: 
febrile illness followed. by an afebrile period of 
apparent recovery, then by a recrudescence of 
symptoms, sometimes accompanied by paralysis, 
yar mete only in 22, or 10-3% of cases. In 10 or 


4-7% of cases paresis or paralysis appeared to be the 
first sign of the infection. 


Symptomatology. 
given of the preparalytic stage 
was that of a mild febrile illness with some gastro- 
intestinal symptoms—anorexia, vomiting and. 
constipation. Diarrhea occurred in only 9% of 
cases. Headache, pains in the neck, back or limbs 
were often prominent early symptoms. Patients 
seen in the preparalytic period generally had an 
anxious, apprehensive expression, were sometimes 
hyp-rsensitive to stimulation and had exaggerated 
reflexes. In a few the reflexes were absent or 
diminished, and in these paralysis usually supervened 
within twenty-four hours.. The spine sigh, stiffness 
or pain on anterior flexion of the back or neck was 
present in 96% of cases seen in the preparalytic stage. 
Tremor was present in 26% of cases: A- definite 
Kernig’s sign was found in a small proportion, but. 
more often an attempt to elicit this sign caused pain 
and a voluntary disinclination to extend the leg. 
Definite hyperesthesia was seen only in one case... 
Muscle tenderness was rarely found in the early 
febrile stage, but sometimes occurred in the late. 


The usual histo 


— 
| 
Fifty cubic centimetres of convalescent serum were given a. 
intrathecally. On January 2 the weakness of the lower limbs igi 
Was aly yec © was Decale 
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febrile stage, and was present for some weeks. There 
was drowsiness amounting to stupor in eight cases. 
The throat was mildly injected in 22% of cases. In 
three cases there was follicular toasillitis. Enlarge- 
ment of superficial lymph glands was found in only 12, 
or 6%, of cases. in only one of these was it marked. 
Retention of urine oceurred in 10% of cases. Both 
the symptoms and the signs were variable and not 
one was constantly present. The average length of 
the preparalytie stage was 3-2 days. 


The Cerebro-Spinal Fluid. 


The cerebro-spinal fluid was water clear in most 
cases, in some it was opalescent, and in one case was 
definitely turbid at the first puncture. A fibrin clot 
formed in the fluids from 12 patients. The pressure 
was usually increased and, when estimated with a 
manometer, frequently measured about 300 milli- 
metres of fluid, but sometimes the pressure was as 
low as 20 millimetres. The test for globulin was 
carried out by the Ross-Jones method of layering the 
cerebro-spinal fluid over a neutral saturated solution 
of ammonium sulphate. A definite precipitate was 
obtained in about half the cases, both in the pre- 
paralytic stage and after paralysis had appeared. 


Oytology. 

A total and differential cell count was done in 185 
specimens of cerebro-spinal fluid of patients suffering 
from poliomyelitis. The examination was made at 
the bedside immediately on withdrawal of the fluid 
from the theea. Toluidin blue (0-2%) and cerebro- 
spinal fluid were drawn into a leucocyte pipette, and 
after standing for five to ten minutes, the fluid was 
examined in a Fuchs and Rosenthal counting chamber 
(depth 0-2 millimetre). 

(a) The Number of Cells per Cubic Millimetre.— 
Forty-eight specimens were examined in the pre- 
paralytic stage, and in 46 the cell content was more 
than 10 per cubic millimetre. In one specimen there 
were eight cells per cubie millimetre, but as the history 
and other physical sigus were strongly suggestive of 
the preparalytic stage of poliomyelitis, this case is 
included. The remaining fluid was blood-stained, 
but the patient later developed paralysis and the 
diagnosis is considered definite. In no case examined 
in the preparalytic stage was the cell count normal 
(under five) and later increased. The highest count 


TABLE X. 
Showing Range of Cell Counts in Relation to Paralysis. (Numbers per cubic millimetre.) 


was 2,400 cells per cubic millimetre two days before 
paralysis occurred. Of 40 specimens of cerebro- 
spinal fluid examined.on the first day of paralysis 
82-5% showed a count of less than 200 cells per cubic 
millimetre, but only three, or 7-5%, were below ten 
cells per cubic millimetre. Of 25 specimens examined 
on the second day of paralysis there were less than 
200 in 92% and less than ten per cubic millimetre 
in 12% (three eases). Table X gives the range of 
cell counts in cases examined in the preparalytic 
stage in which the patients did not and did develop 
paralysis, and in cases examined on the first and 
second days of paralysis. The average total cell 
count varied only slightly during the first five days 
after paralysis. The higher counts were generally 
seen in the presence of fever, or when paralysis was 
spreading. In five examinations done later than the 
sixth day after paralysis had appeared the cell count 
was always below 12. The fluid in a patient who 
suddenly developed intercostal paralysis forty-eight 
days after the legs had become paralysed gave a cell 
count of three. Each of ten fluids examined between 
the first and tenth days of paralysis from patients 
who were past the acute febrile stage showed a 
cell count below 25 per cubic millimetre. The total 
cell count appeared to have no definite relation to the 
day of the disease until after the twelfth day, when 
25 cells per cubic millimetre was the highest count 
found. Table XI gives the average total cell count 


TaBLE XI. 


Showing Total Cell C: Found on each of the First Seven Days af the 
in Cases in the Stage. ad 
Day of Disease Count fer Cubic | Variation 
of Cases. Mililmetre.. 
First 5 587 
Second 4 162 ll— 375 
Third 7 135 1 297 
Fourth 8 225 51-1,060 
Fifth 6 217 = 
Sixth 6 101 
Seventh 5 301 41-1,200 


and the variations found on each of the first seven days 
of the disease in cases treated in the preparalytic 
stage. The clinical type of the disease seemed to 
bear no definite relation to the number of cells. In 
seven cases of the bulbar type after paralysis had 
appeared the count ranged from 27 to 156 per cubic 


Counts done in Cases Examined in Preparalytic Stage. 


Average Cell Connt: 166. Average 
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millimetre. In only two instances was it below 50. 
Nor did the severity of the infection appear to be 
related to the number of cells. 

(b) The Differential Count.—The cells were 
differentiated into polymorphonuclear cells and 
lymphocytes. A few larger mononuclear cells were 
also encountered. The number of polymorphonuclear 
cells appeared to be definitely greater before paralysis 
than after, although the numbers varied within wide 
limits. In three cases examined two days before 
paralysis the lowest percentage of polymorpbonuclear 
cells was 75%, and the highest 98%, with a total count 
of 2,400 per cubic millimetre in a turbid fluid. In 
five counts done one day before paralysis the lowest 
percentage of polymorphonuclear cells was four 
and the highest 77. After paralysis had appeared 
100% lymphocytes were frequently encountered, 
although 87% polymorphonuclear cells were found 
in one case on the fourth day of paralysis. When the 
infection was progressing the number of polymorpho- 
nuclear cells tended to be higher, although an absence 
of these cells did not signify that the disease was 
quiescent or abating, and seven patients with 100% 
lymphocytes succumbed. Table XII gives the 
differential cell count in the cerebro-spinal fluid with 


TABLE XII. 


Cell Counts in Cerebro- Fluid with Variation in 
Differential in bro-epinal J Range of 


range of variation in relation to onset of paralysis. 
The average percentage of polymorphonuclear cells 
and lymphocytes seemed to have no definite relation 
to the day of the disease until after the tenth day, 
when polymorphonuclear cells were never found. 
Although in the majority of cases the intrathecal 
injection of serum seemed to have no influence on the 
cell count of the cerebro-spinal fluid, in two instances 
it appeared to provoke a marked increase in the 
number of polymorphonuclear cells, so that the fluid 
became turbid and the cell count 1,000 or more per 
cubic millimetre. These fluids were sterile. In no 
case did meningitis follow serum treatment. 


The Leucocyte Count. 


Total and differential blood leucocyte counts were 
done in a small number of cases. Table XIII gives 
the average total number of leucocytes and the 
average percentage of polymorphonuclear cells and 
lymphocytes for each year of age found in 33 totai 
and 24 differential counts done in the acute stages of 
the disease, though some already showed paralysis. 
There are no normal figures for children in New 
South Wales available for comparison with these, but 
we quote the findings of Brein! and Priestley,“® “* 
who investigated the total and differential leucocyte 
count in normal children in Townsville, North 
Queensland (latitude 19° S.), and also those collected 
by Wetzel“) in Europe. The average total leucocyte 
count up to the age of four years did not differ 
significantly from the normal figures given, but after 
the fourth year there was a leucocytosis. The 
average percentage of polymorphonuclear cells was 
higher than normal, and that of lymphocytes lower 
than normal in all except the four patients over 
eighteen years. Only seven total leucocyte counts 
and four differential counts were done in the pre- 
paralytic stage. These are given in Table XIV. 
It seems probable that the percentage of polymorpho- 


‘nuclear cells in the late preparalytie stage would be 


higher than that which oceurs after paralysis if 
events are comparable with those found in the monkey. 
It appears that the total and differential leucocyte 
counts would be of diagnostic value in the pre- 
paralytic stage, and that these methods of investiga- 


TABLE XIII. 
Poliomyelitis Epidemic (Sydney), 1931-1932. 
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tion should be used more often. ‘During this epidemic 
they were found useful in distinguishing typhoid 
fever, pneumonia, osteomyelitis, and other septic 
processes, since from the evidence available neither a 
leucopenia nor # leucocyte count of over 20,000 
per cubic millimetre is common in preparalytic 
poliomyelitis. 


‘ TaBLE XIV. 
Results of Leucocyte Counts in Patients in the Preparalytic Stage. 
Total Leucocytes 
Cubic Percentage of Percentage of 
Age. miilimetre of Lymphocytes. 
of Blood. 
4 14,000 75 21 
4 8,400 74 18 
4 12,100 
5 78 18 
4 17,600 
21 66 30 


Differential Diagnosis. 
_ Approximately 50% of the patients referred to the 
medical officer of the Infantile Paralysis Committee 
because they were suspected to have poliomyelitis, 
proved on investigation to be suffering from some 
other condition. A list of the diagnoses in these 
eases is given below. 


Naso-pharyngitis de 


Tuberculous 


Pyelitis .. 
Perirenal abscess 
adenitis 
Sunstroke 
Osteomyelitis .. 
Constipation 
Retention of urine 
Diagnosis indefinite 
Total .. 


= 


In a large number of these cases the cerebro-spinal 
fluid was examined. Apart from those suffering 
from definite diseases of the central nervous system 
the only instance of a pleocytosis was found in a boy 
of seventeen. 


This to with a history of 
two ‘da: His temperature 40° 
vomi was 
vomiting for two Hi was 40°C. (164 
throat was injected and tlere were 12 lymphocytes per cubic 
millimetre in the cerebro-spinal fluid. He was given convalescent 
serum. Three days later he had signs of an apical pneumonia. 
The differential diagnosis between poliomyelitis 
and tuberculous meningitis was difficult in some 
cases. As has been stated above, a delicate fibrinous 
clot was found in 12 of 185 fluids examined from 
patients suffering from poliomyelitis. Althongh in 
poliomyelitis the chloride and sugar contents of the 
cerebro-spinal finid are generally normal, in two cases 
slight reduction of both was found. An increased 
pressure of the cerebro-spinal fluid appears to be of 
little or no significance in the differential diagnosis. 
The pressure has been apparently markedly increased 
in eases of pyelitis, acute rheumatism and gastro- 
enteritis, and readings of 300 millimetres of fluid have 
been obtained in fever and 
gastro-enteritis. 


Prognosis. 

There appeared to be no means of foretelling the 
outcome of the infection from the symptoms, signs 
and laboratory findings in the preparalytic stage. 
After paralysis had appeared a fall of temperature 
and pulse rate generally appeared to be a good 
prognostic sign, although in two instances paralysis 
continued to spread with a normal temperature and 
pulse rate. Of the 17 patients with bulbar involve- 
ment ten, or 58%, died. One patient who had lost 
all power of swallowing and coughing, and six with 
palatal paresis, change of voice or difficulty in 
swallowing recovered completely. In cases in which 
the facial muscles were involved the paralysis did 
not tend to become more widespread. Three, or 
23%, of 13 patients with marked stupor died. | 

The extent of recovery from paralysis appeared to 
depend largely on the degree of efficiency of muscle 
reeducation and splinting. 


Treatment in the Acute Stage. 
General Treatment. ; 

The essential measure was rest in bed. Sedatives 
and aperients were frequently necessary. After 
paralysis had occurred, the affected muscles were 
placed in a position of rest. Splints or plaster casts 
were sometimes used. Every care was taken to 
prevent over-stretching of weakened muscles and the 
development of deformities. It must not be forgotten 
that nearly all patients had lumbar puncture for 
diagnostic purposes and that in the past some 
physicians have done this as a therapeutic measure. 
In nearly all cases a general anzsthetic was required, 
prs usually an ethyl chloride-ether sequence was 

ven. 


Serum Treatment. 
An Infantile Paralysis Committee had been got 
together by Sir Charles Clubbe in 1930, some eighteen 
months before, in view of encouraging reports, such 


as those of Ayeock”® “® and Macnamara,” as to. 


the efficacy of convalescent serum treatment. The 
| object of the Committee was to provide this treatinent 
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for patients suffering from poliomyelitisin New South 
Wales. The Committee acquired an office, telephone, 
essential medical and laboratory equipment, and 
appointed a medical officer who saw each suspected 
case of poliomyelitis in the metropolitan area, was 
prepared to do a lumbar puncture and examine the 
cerebro-spinal fluid at the bedside and if the diagnosis 
was considered definite, administer serum immediately. 
The medical officer was sent to Melbourne to study 
the methods employed by Dr. Jean Macnamara, who 
had been the pioneer of anti-poliomyelitis organization 
in Australia, and who kindly gave every assistance 
to the New ‘South Wales committee, Serum depéts 
were established in many country centres, and much 
propaganda work was carried out to bring our 
objectives of early diagnosis and serum treatment 
before the medical profession. 


The serum used was convalescent serum prepared 
by Dr. A. B, Lilley, of the Pathological Department, 
Royal Prince Alfred Hospital, from the blood of 
persons who had been infected with poliomyelitis. 
Tt was classified in three groups, and of each group 
there were several batches. One group was made 
from the blood of those who had contracted the 
disease nought to five years before,another from persons 
who had contracted it five to ten years before, and a 
third from the blood of four adults who had had the 
disease in childhood and whose sera were found to 
possess neutralizing properties for the virus. 

The method of preparation has been described 
by Dr. Lilley“® in a previous publication, and is 
briefly as follows: The blood was allowed to clot 
naturally in 200 cubic centimetre centrifuge bottles. 
These were centrifuged and the serum was iphoned 
off, filtered through a Seitz filter, tested for s ‘erility, 
and kept in bulk at a low temperature. After 
variable periods according to requirements it was 
refiltered and ampouled or bottled. No antiseptic 
was added. The Wassermann test was carried out 
on each specimen. A summary of the details of 
serum preparation is as follows : 


Number of batches prepared 
Total number of donors .. 
Total blood drawn 


Total serum prepared 
Average blood drawn per donor 


initial filtration . 


In addition to the neutralization tests in monkeys 
done on the sera of four adults referred to above, 
three batches of serum have been subjected to this 
test, two of the ncught to five years group and one 
of the five to ten years group, and have conformed 
to standards set for convalescent sera in the United 


We do not propose to consider in any detail the 
cases occurring outside the metropolitan area, as 
they were not seen by any members of the Committee. 
Of the 214 patients in Sydney 139 were treated with 
convalescent serum—48 in the preparalytic stage and 
91 in the febrile period -but after paralysis had 
appeared. The initial dose of serum was 50 cubic 
centimetres in the great majority of cases. This was 
increased to 100 cubic centimetres in the treatment 
of young adults when the infection appeared to be 
severe. A second dose of 50 cubic centimetres was 
given if an improvement in the general condition of 
the patient and a lower temperature and pulse rate 
had not eventuated in twenty-four hours. Twenty- 
six patients were given two doses, five were given 
three doses, and one four doses of serum. An amount 
varying with the cerebro-spinal fluid removed, usually 
about 20 cubic centimetres, was given intrathecally. 
The remainder of the dose was given intravenously, 
or in a few cases intramuscularly. 

The 214 cases have been divided into three groups. 
Group I includes only those cases treated with 
convalescent serum in the preparalytic stage. These 
had an initial febrile illness, the characteristic physical 
signs and the spinal fluid findings of preparalytic 
poliomyelitis. As stated above, in only one patient 
was the cell count of the cerebro-spinal fluid under 
ten per cubic millimetre. This patient has a cell 
count of eight per cubic millimetre and a characteristic 
history and physical findings. The patients treated 
after paralysis had appeared (Group II) were still 
in the acute febrile stage. The patients not treated 
with serum (Group IIT) were unfortunately not seen 
until the temperature was normal and paralysis was 
stationary. The patients who died were admitted 
to hospital moribund or a diagnosis was made post 
mortem. In two of the three cases with no paralysis 
a wrong diagnosis of meningitis was made. The 
following case histories are given as examples of these 
groups, and they will be found to explain under what 
circumstances the cases came to fall into these 
groups, and they also will be found to show in many 
instances that characteristic symptoms of the pre- 
paralytic stage were present in cases not diagnosed 
till after paralysis occurred. 

Group I. Patients Treated with Serwm in the Pre- 
paralytic Stage—The following are examples of 
histories of in I. 


drowsy and 
and her respiratory rate was 


temperature was they -s-B4 C. (98° F.); she still had 


Case CLXXXVII, J.M., 
res 14, 1932, was restless. and 


| 
7 
| 
| 
| 
r 
| 
; 
148. 
.. 64,745 cubic centimetres me. 
r . 27,905 cubic centimetres 
e (28 litres). 
8 437 cubic centimetres. 
e 1931, complained of headache, was feverish, drowsy, and had Ms 2 
n Oldest donor used. . 43 years. 
Average age of 148 donors .. 19-2 years. 
ad Filter used .. Seitz Size 14. Films: 5 
ie Serum E.K. Filtration | 
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headache and malaise. On February 15 he was seén by one of 

us (K.H.). The symptoms had continued. The temperature 

was 38-0° C. (100-4° F.), the pulse rate was 140, and the respiratory 

rate 40. He was irritable, but did not look ill. His throat was 

glands were glands.” j in the left axilla, and he 
had enlarged cervical 


jerks were active, the left 

more so than the right. stiffness and neck stiffness 
were t; no muscle was The cerebro- 
spinal fluid had a cell content of 100 per cubic millimetre ; 64% 
were polymorphonuclear cells, 26% were lymphocytes; the 
globulin content was not increased. Convalescent serum was 
given, 30 cubic centimetres intravenously and 20 cubic centi- 
metres intramuscularly, On February 17 the temperature, 
which was 37-8° C. (100° F.), fell to 36-7° C. (98° F.). On 
February 24 he had had pains behind the knees for two days; he 
had definite paresis of the right hamstrings. On March 16 muscle 
ve returned completely. On July 14 he 


(c) Case CLX XIX, H.S., a male, aged nine years, on February 
10, 1932, had aching limbe, his muscles felt stiff, he was feverish, 
and had a stiff neck. On February 11 he was seen by one of us 
(K.H.). He was sick and “ jumpy ” that day. His temperature 
was 38-3° C. (101° F.), his pulse rate was 140, and his 
rate 40. He had an anxious, rehensive expression. All his 
movements were performed 1 jer he had a stiff neck, some- 
what retracted, and his was stiff. Kernig’s sign was 
present on both sides. ane nor Py reflexes were exaggerated ; 
abdominal reflexes were exaggerated ; no muscle weakness was 
detected. The cerebro-spinal fluid was opalescent; i 
content was 375 per cubic millimetre ; 32% were pol 
nuclear cells, 57% were lymphocytes, 11% were other 
the pressure was not increased; only two cubic centimetres 
of fluid were obtained. Ninety cubic centimetres of convalescent 
serum were given intravenously, and ten cubic centimetres 
intramuscularly. On February 13 the temperature was 37-2° C. 
(99° F.), and the patient was very well. On February 16 the 
temperature was 36-7° C. (98° F.). On July 23 it was noted 
that no muscle weakness had been detected at any time. 

(d) Case CLXXV, G.H., a male, ten years, on February 4, 
1932, was irritable. On February 5 he had nausea and headache, 
and was feverish. On February 6 he was still feverish, but his 
headache was better. On February 7 he was seen by one of us 
(K.H.). He had “ soreness in the back”. He vomited four 
times on that day, was slightly constipated, and had some 
difficulty in micturition. He was very drowsy. His temperature 
was 37-2° C. (99° F.), and his pulse rate 128, He did not look 
ill. He said he could not bend his neck forwards. He would 
flex his back half-way, then complained of pain. No muscle 
weakness was detected ; his tendon reflexes were normal. The 
cersbro-spinal fluid had a cell content of 51 cells per cubic 
millimetre ; 27% were polymorphonuclear cells, and 73% 
lymphocytes ; 20 cubic centimetres of convalescent serum were 

en intrathecally, and 25 cubic centimetres intravenously. 

February 10 the temperature was 36-7° C. (98° F.). No 
muscle weakness was detected. On April 3 he was very well. 
No weakness of muscles had been noticed at any time; there 
was slight wasting of left opponens pollicie muscle. 

(e) Case CCIII, H.P., a male, aged eleven years, on March 9, 
1932, had had headache five days before ; he then seemed quite 
well until March 9, when he complained of severe headache and 
pain in the back. He vomited. On March 11 he was seen by 
one of us (K.H.). The symptoms had i . Twitching 
was present. The temperature was 37-8° C. (100° F.). He was 
flushed, intelligent, nervous and apprehensive. Marked neck 
and back stiffness was present ; knee jerks were ex: ted, no 
muscle weakness was detected. The cerebro-spinal fluid had a 
cell content of 106 per cubic millimetre ; 24% were polymorpho- 
nuclear cells, 76% were lymphocytes ; the globulin content was 
increased. Fifteen cubic centimetres of convalescent serum 
were given intrathecally, 35 cubic centimetres intravenously. 
On March 12 the temperature was 37-8° C. (100° F.), and the 
pulse rate 100. On March 13 the temperature was 37:2° C. 
(99° F.); On March 17 
the temperature was 36-7° C. (98° F.); he was well, and no 
muscle weakness was detected. On July 16 he could walk and 
run well; he dragged his left foot for some weeks after the 


orpho- 
cells ; 


(f) Case CXCT, 8.M., a male, aged six years, on February 18, 
1932, was seen by one of us. He vomited at 2 a.m., and com- 
plained of headache and of p in the umbilical region. At 
4 p.m. his temperature was 37-8° C. (100° F.), his pulse rate was 


116, and his respiratory rate 30. He had marked stiffness of the 

exaggerated ; no muscle weakness was detected. The cerebro- 
spinal Suid had cell conta of 243 per cubic milimetro 76% 
were polymorphonuclear cells, 24 mphocytes; the 
globulin content was increased 


i. Treated with Serum After Paralysis 
had Appeared.—The following are examples of 
histories of patients in Group II. 


(a) Case CL, N.S., a female, Mn 
January 22, 1932, complained of severe was dizzy 
and felt feverish; her neck ached. On January 23 she had 
headache, pain in the neck and limbs, and yomited three times. 
On January 24 she was seen by one of us (K.H.). She could not 
lift her right arm. Her temperature was 38-9° C. (102° F.), 
her pulse rate was 100, and her respiratory rate was 25. She 
was slightly gen she was not irritable, 
Her throat was slightly in ted, her was f 


. Pain was on attempting 
abdominal reflexes were present, the 
left arm reflexes were present; the right biceps, triceps and 
brachio-radialis reflexes were all absent. The patient could not 
move her right hand, arm, or shoulder ; movement of the legs 
at the hips was weak, especially on the left side. The cerebro- 
spinal fluid had a cell content of 298 per cubic millimetre ; 4% 
were polymorphonuclear cells, 96% were lymphoc ; the 
fluid was opalescent, its pressure was not increased ; globulin 
content was increased. Fifty cubic centimetres of convalescent 
serum were given intrathecally and intravenously. On January 
25 the temperature fell to 37-2° C. (99° F.) after lumbar puncture, 
but rose again to 38-3° C. (101° F.). She could not lift the right 
leg from the bed. Convalescent serum, 100 cubic centimetres, 
was given intrathecally and intravenously. On January 26 
the temperature was normal. On February 15 the patient’s 
condition was improving, p(n 9 had almost normal eons 
the right shoulder, arm and were paralysed. On July 30 
the right arm was still severely affected. 


(b) Case CXII, E.A., a male, aged seven years, on January 6, 
1932, had pain in the back of the neck, and was feverish. On 
January 7 he seemed well. On January 8 at 6 p.m. he had 
pains in the back and neck. On January 9 he would not bend 
forward, was feverish and delirious. On January 10 he was 
seen by one of us (K.H.). the 
arm above the head and generalized twitching. His temperature 
was 38-3° C. (101° F.), his Jory rate was 140, and his respiratory 
rate 28. He was a pale child, apprehensive and twitching. He 
had stiffness of the neck and back. Kernig’s sign was present 
on both sides. The tendon reflexes of the right arm were less 
active than those of the left, there was weakness of all movements 
of the right arm and of the back. The cerebro-spinal fluid had a 
cell content of 165 per eubic millimetre ; 17% were,polymorpho- 
nuclear cells, 83% were lymphocytes. Fifteen cubic centimetres 
of convalescent serum were given intrathecally, 35 cubic centi- 
metres intravenously. On January 11 the temperature was 
37-3° C. (99° F.), and the pulse rate was 140. The right arm was 
paralysed. On January 13 the temperature was 37-8° C, 
(100° F.), and the pulse rate was 126. The cerebro-spinal fluid 
had a cell content of 22 per cubic millimetre ; 30% were poly- 
morphonuclear cells, 70% were lymphocytes. Convalescent 
serum was given. . Qn January 16 the temperature was normal. 
The right arm only was affected ; the patient was very irritable 
and restless. On February 6 the only movements present in the 
right arm were very feeble flexion at the elbow and supination ; 
the other limbs were normal. On May 27 the patient had been 
very restless and irritable since his illness. Very little recovery 
had taken place in the right arm. 

(c) Case LV, J.B., a male, aged three years, on December 12, 
1931, was feverish and constipated; he had abdominal 
and was irritable. On December 13 he was restless during 
and had twitching of the hands and legs. On December 14 he 
was better, but had abdominal pain. On December 15 he was 
seen by one of us (K.H.). He could.not move the left arm. His 
temperature was 38-9° C. (102° F.), his pulse rate was 160, and 
his respiratory rate 24. looked sick and was irritable and 


to elicit Kernig’s sign ; 


convalescent serum were given intrathecally and 20 cubic 
centimetres intravenously, On February 19 the hompoeniave 
was 7 On February 23 he was very weil. On March 9 
| 
ry could walk and run well | 
| 
| 
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penton, He had paralysis of the left sterno-mastoid, 
left shoulder girdle, the left arm and abdominal muscles. 
Stiffness of the neck was present. The knee jerks were sluggish ; 

the abdominal reflexes were not elicited. The cerebro-spinal 
fluid had a cell content of 79 per cubic millimetre ; 100% were 
lymphocytes. Fifty cubic centimetres of convalescent serum 
were given intravenously. On December 16 the temperature 
was 37-2° C. (99° F.), the pulse rate was 134. On January 28, 
1932, there was paralysis of the left shoulder and upper 
arm, with weakness of the forearm, neck and abdomen. On 
July 19 the left shoulder, arm and hand were severely affected. 


(d) Case CXXXVIII, L.F., a female, aged four years, from 
January 14, 1932, to January 16 had pains in the iegs. From 
January 16 to January 18 she had headache and pains in the 
abdomen and back. On January 18 she was seen by one of us 
(K.H.). Her temperature was 36-7° C. (98° F.), and her pulse 
rate was 136. She was intelligent. There was no stiffness of the 
neck, but the patient complained of pain in the back on sitting 
up. The knee jerks were not elicited. There was weakness of 
both quadriceps muscles. The cerebro-spinal fluid had a cell 

content of 205 per cubic millimetre; 18% were polymorpho- 
nuclear cells, 82% were lymphocytes. On January 19 weakuess 
of the right thigh seemed more marked. The cerebro-spinal 
fluid had a cell content of 110 per cubic millimetre ; 5% were 
polymorphonuclear cells, 95% were lymphocytes. Thirty cubic 
centimetres of convalescent serum were given intrathecally, 20 
cubic centimetres intravenously. On January 20 the tem- 
perature was 36-7° C. (98° F.). On July 9 there was wasting of 
the right quadriceps and the patient threw her leg out when she 
ran; she fell a lot. 


(e) Case CXCVII, L.R., “fa aged four years, on February 
18, 1932, had malaise. On February 19 he was irritable and 
feverish. On February 20 he was not quite well, but better than 
he had been on the previous two days. On February 21 he went 
out, but his legs seemed to be weak and he was drowsy. On 
February 23 he could walk only with difficulty. On February 25 
hho by ond Of ux His temperature was 38-1° C. 
(100-6° F.), his pulse rate was 140, and his respiratory rate 25. 
Slight neck stiffness was present ; the knee jerks and ankle jerks 
were absent. There was of flexion at hip and knee, 
and on extension of the right ankle there was weakness of plantar 
flexion of the left foot. The cerebro-spinal fluid had a cell 
content of 168 per cubic millimetre; 2% were polymorpho- 
nuclear cells, 98% were lymphocytes. Convalescent serum was 
given, 18 cubic centimetres intravenously and 28 cubic centi- 
metres intramuscularly. On February 27 the temperature was 
37-2° C. (99° F.) and his general condition was better. On 
July 29 both gastrocnemii muscles were still affected and the 
toe flexors, the peronei and tibiales muscles of the right leg 
were severely affected. 


Other examples of Group II are given under the 
section dealing with clinical types. 


Group ITI. Cases Not Treated with Serum and Not 
Diagnosed till After Paralysis Occurred.—The following 
are examples of histories of patients in Group ITI. 


(a) Case CLXV, O.L., a female, 
15, 1932, had malaise and diarrhea. On January 18 she 
vomited. Her temperature was 38-3° C. (101° F.), and she 
looked ill. Fever and malaise lasted until January 24. Her 
condition was treated as gastro-enteritis. On January 28 
paralysis of the left foot was found. On February 15 she had 
regained some power in the toes. On July 15 the left foot was 
still severely rely affected. 


(b) Case CXLIT. C.J., a male, aged two years, on January 17, 
listless. On 


1932, had fever and anorexia and was January 18 
he was constipated and had severe abdominal pain. On 
January 19 he was seen by one of us (K.H.). Paralysis of right 
arm was present. His temperature was 36-1° C. (97° F.), and 
his pulse rate was 132; the throat was injected. Knee jerks 
and ankle jerks were active ; the right biceps jerk was absent, 
the left present. There was no power in the right deltoid, the 
and triceps were weak. cerebro-spinal fluid had a 
cell content of 66 per cubic polymorpho- 
nuclear cells, 99% were lym January 21 the 
temperature was 36-7° C. (98° had 


paresis only of the right deltoid, 


(c) Case LXXXIX, N.H., a male, aged seven 
December 24, 1931, was feverish and was kept i . 
December 25 his condition improved ; he was then well unti 


swallowing, and was very constipated. On January lI, 

he was admitted to hospital moribund. His temperature was 
38-9° C. (102° F.), and paralysis of the respiratory muscles 
had occurred. He died. 

(d) Case XXXVIII, M.L., a male, aged ten 

November 28, 1931, was feverish, refused food, and became very 
quiet. These symptoms continued. On December 3 there wes 
pain when the back or legs were moved ; the legs seemed limp. 
On December 7 he was seen by one of us (K. H.). His temperature 
was 36-7° C. (98° F.), and his pulse was i30. Flaccid 
paralysis of the left leg was present, with stiffness of the back and 
neck. On December 26 some improvement had occurred, On 
June 19, 1932, the left leg was severely affected. The tibialis 


anterior and the quadriceps muscles were completely paralysed. 


(e) Case XX, W.D., a male, aged two years, on November 21, 
1931, vomited two or three times; he was feverish and had 
retention of urine for twenty-four hours. On November 22 his 
right leg gave way. eee 
(K.H.). His temperature was 36-7° C. (98° F.) and his pulse 
rate was 124. He was very irritable. The right leg was flaccid ; 
all movements at knee and ankle were very feeble. The 
jerks and ankle jerks were absent on the right side ; the other 
imbs were normal. There was stiffness of the neck and back. 
The cerebro-spinal fluid had a cell content of 19 cells per cubic 
millimetre; 100% were lymphocytes. On December 3 back 


’ stiffness was still present. On July 8, 1932, he walked with a 


limp. The peronei, anterior and posterior tibial muscles, ham- 
strings and quadriceps muscles were affected on the right side. 

‘Other examples of Group III are given under the 
section on clinical types. 


Discussion of Results of Serum Therapy. 


Table XV shows the number in each of the three 
groups with no paralysis, mild paralysis, severe 
paralysis and mortality: (i) in the acute stage, (ii) 
one month later, and (iii) six months after the onset 
of the disease. Paralysis has been termed severe in 
any case if a single muscle or several muscles cannot 
act against gravity, and mild when muscular action 
is weak, but gravity can be overcome. No distinction 
has been made between paralysis affecting only one 
and that affecting several limbs. The table also 
shows the average amount of paralysis approxim..tely 
six months after the onset, estimated numerically 
according to the method used by the Harvard 
Infantile Paralysis Commission. 

We have no proper control series with which to 
assess the results of serum therapy, as serum was given 
in all cases diagnosed in the preparalytic stage or in 
the febrile paralytic stage. It is true that 75 patients 
were not given serum, but not to serve as controls, as 
we shall see later. Nevertheless, we propose to 
discuss the treated and untreated cases and to 
ascertain if any light can be thrown on the effects 
of serum treatment. 

In Group I the clinical condition in the preparalytic 
state was known and recorded by one of us, lumbar 
puncture was carried out, serum was administered, 
and general treatment was instituted, including rest 
in bed; and these patients were under observation 
until recovery with or without paralysis. In Groups 
II and III the clinical picture in the preparalytic 
stage was ascertainable only from information supplied 
by many different observers, mainly the parents, 
although sometimes medical practitioners, and was 
therefore not comparable with that recorded in 
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TABLE XV. 
Comparison of Results in the Three Groups. 


After Six Months. 


Grove I— 
Cases treated in the’ 
preparalytic stage 29 12 7 37 5 
48 cases... 60-4% 25-0% 14-°6% 77-11% 10-4% 
Group Ii— 
Cases treated with 
serum after 
paralysis had 
appeared os = li 380 8 22 
12-0% 8-7% 24-2% 
3 23 49 ll 30 
30-7% 65° 3% 14°7% 40-0% 


5 40 3 4 1 
10-4% 83-3% 6-2% 8-3% 2-0% 3-3 

42 22 19 30 20 
24°2% 20-8% 33°1% 21-9% 11-7 


22 
29°3% 11-8 


Group I. The impression conveyed, however, to one 
of us by listening to these accounts of the clinical 
features in the preparalytic stage was that they did 
not differ significantly from those observed in Group I. 
In Group II the patients, although already showing 
paralysis, were given serum because they were still 
in the acute febrile stage and an extension of paralysis 
was feared. This group tends to include more severe 
cases than Group III, since even patients who had 
extensive involvement not only of the limbs, but of 
the intercostal muscles and diaphragm, were given 
the chance of benefit from serum therapy. Group III 
consists mainly of two distinct types of cases: (a) 
a mild type which was not recognized as poliomyelitis 
until paresis was noted at the end of the illness, and 
(6) a severe type in which there was a short pre- 
paralytic period and muscle weakness came on 
rapidly, but the patient was afebrile when seen by 
one of us. 

Comparison between Resulis in Cases Seen After 
Paralysis and Given Serum (Group II) and Cases Seen 
After Paralysis and Not Given Serum (Group III).— 
It will be granted that in the acute stage Group IT 
shows greater severity of paralysis than Group III, 
and also higher mortality, but after six months and 
with approximately the same after treatment, the 
survivors show no significant difference as to residual 

ysis. (Table XV.) In fact, the recovery shown 
y Group II after six months is very good. Amoss''*) 
maintains this year that cases treated with serum after 
paralysis show a greater rate of recovery than those 
not treated. We are of the opinion that the greater 
severity in the acute stage and the higher fatality 
rate in Group II were due to the deliberate selection 
of cases, and not to serum treatment. We are of the 
cpinion also that the results make out no case for 
the efficacy of serum treatment once paralysis has 
appeared, but that one cannot say that serum 
treatment did not do any good in this series, 

Comparison between Results in Cases Given Serum in 
the Preparalytie Period (Group I) and Cases Seen After 
Paralysis and Not Given Serum (Group II1).—This is 
the most important part of the investigation. The 


figures for Group I in Table XV show a high percentage 
with no paralysis, and a low percentage of severe 
paralysis as compared with Group III, and it will 
doubtless be conceded that the end-results after six 


months are much better in Group I than in Group ILI. 
The statistical analyses of Dr. Baldwin and of Miss 
Allan (see Appendices) show that this is so. An 
obvious objection at once arises. Group I is a 
specially selected group, subjected to lumbar puncture 
and with a diagnosis made in the preparalytic stage, 
given serum, rest and general treatment, usually in 
hospital. It might also be put forward that if these 
measures, with the exception of serum treatment, 
could have been instituted in Group III the results 
would have been equally favourable. We have to 
examine these objections, which resolve themselves 
into the following questions : 

(1) Was Group I specially selected on account of 
its mildness, that is to say, is there a correlation 
between facility of diagnosis in the preparalytic stage 
and mildness? As we have said before, there is no 
available evidence as to any difference in clinical 
features in the preparalytic period between cases 
diagnosed before and after paralysis. Some of the 
cases in Group I had quite a severe onset and yet 
no paralysis. We have sought evidence of difference 
by tabulating the length of the preparalytic period 
in cases in which it could be estimated with reasonable 
accuracy, subdividing them according to their group 


and according to the severity of paralysis and 
mortality in the acute stage. (See Table XVI.) 
TABLE XVI. 
Showing Length of Preparalytic Stage 
G Group II. G Il. 
nts Treated Patients "Treated Patients Not 
I in After 
Paralysis. 
Days. Days. Days. 
— 
(33 cases) 6-5 3-1 4-2 
(7 of 12 cases). | (7 of 11 cases). | (19 of 23 cases) 
Average duration of 
cases 4-2 2-78 3-8 
(4 of 7 cases). (74 of 80 cases). | (33 of 49 cases) 
Average duration of i 
cases = 2-5 
(22 cases)* ae 2-0 2:3 4-3 
(1 case). (18 of 20 cases). | (3 of 4 cases). 


1 These fatal cases are also included above with those with severe paralysiv. 
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(a) In Group I 5-6 days (11 cases) 
(6) In Group IT . 2-8 days (81 cases). 
(c) In Group III... rx 3-9 days (52 cases). 
(d) In cases with mild 

(omitting Group I) 3-9 days (26 cases) 


(e) In cases with severe paralysis 
(omitting Group 1) ‘ 3: 1 days (107 cases). 
(f) In all cases : 3-4 days (144 cases). 
It is admitted that the figures a: are e small, and therefore 
lack the weight of larger figures. It will be noted 
that the average duration of the preparalytic period 
in Group I is 5-6 days (11 cases only), whereas in 
Group III it is 3-9 days (52 cases), and in Group IT 
2-8 days (81 cases). The average length of the 
preparalytic period in the fatal cases was 2-5 days. 
The length of the preparalytic period seems to vary 
inversely with the severity (see Appendix III). 
We cannot tell the length of the preparalytic 
period in all cases in Group I, as many 
patients showed no paralysis after serum treat- 
ment, but we can say that as at the average 
time of administration of serum (35 days 
after the onset) they showed no paralysis, the average 
preparalytic period was certainly longer than 3-5 days. 
The greater length of the preparalytic period in the 
cases of paralysis in Group I (5-6 days) might be 
due to the delay of paralysis effected by serum 
and not to a difference in clinical type; but, on the 
other hand, if serum had no effect, then the pre- 
paralytic period is significantly longer than in Group IT 
or Group III. There is a suggestion, therefore, that 
cases diagnosed in the preparalytic period have a 
longer preparalytic period than those not diagnosed 
until after paralysis, and that this longer period allows 
of greater opportunity for diagnosis and serum treat- 
ment. If we compare in Table XVI the length of 
the preparalytic period in the cases in which mild 
paralysis occurred with that in the cases in which 
severe paralysis occurred (leaving out Group I), we 
find it 3-9 for the former and 3-1 for the latter. The 
difference is not really significant, although it suggests 
that mildness and a longer preparalytic period may 
be correlated. Though we have not been able to 
find definite evidence from our material in support 
of a quite reasonable suspicion that Group I was a 
special @linical type predestined to better prognosis 
(Kellogg),‘® yet it is suggested that the cases diagnosed 
in the preparalytic stage had a longer preparalytic 
period and that mild cases may have a longer pre- 
paralytic period. 

(2) Did lumbar puncture in the preparaly tic stage 
produce significant beneficial results? Thoagh some 
physicians have claimed moderately good results 
from this procedure, and it may be of therapeutic 
value in some cases with greatly raised cerebro- 
spinal fluid pressure, yet others, notably Mac- 
namara,‘!”) (® have suggested that it is a dangerous 
procedure if serum be not given immediately. All 
that we are prepared to say is that few physicians 
would be inclined to attribute the good results in 
Group I to lumbar puncture in the preparalytic 
period, but we think it may possibly be a beneficial 
factor in some cases. 

(3) Did rest during the preparalytic period play an 
important part? It has been noted in Australia that 
exhausting exercise has immediately preceded the 


onset. of the disease in several patients who have 
developed severe and widespread paralysis. Limper, 
Shaw and Thelander'®” state that this was so in 
seven of 60 adult patients who were infected in the 
San Francisco epidemic. We feel, however, that, 
though rest is doubtless beneficial, it is not responsible 
for the good results in cases diagnosed in the pfe- 
paralytic stage. We have therefore sought rather 
unsuccessfully for factors other than serum that might 
have produced the significantly better results in 
Group I. We might reasonably conclude that 
diagnosis and serum treatment in the preparalytic 
period have been followed by better results than 
either diagnosis and serum treatment in the paralytic 
period or diagnosis without serum treatment in the 
paralytic period. Roughly, these were the results 
obtained by most authorities, for example, 
Aycock") “® and others in the United States, 
Macnamara’™ in Australia, McEachern'® and others 
in Canada. These authorities suffered, as we dc, 
from the absence of a satisfactory control group, ana 
though their results created a decided impression as 
to the beneficial effects of serum therapy, they failed 
to convince some critics, notably Flexner and Kellogg. 
But there are now two recently published series with, 
as far as can be seen, an adequate control group, 
though not alternate treated and untreated cases : 
(i) Kramer, Ayeock et alii”) in the outbreaks at: 
Brooklyn and Hartford (1931) failed to find statistical 
evidence of better results after serum treatment. 
(ii) Park‘?*) has briefly reported a large series from the 
New York epidemic of 1931 ; 927 cases were diagnosed 
in the preparalytic stage and serum was given to 
519 and not given to 408. The results showed no 
significant difference. Park states that the sera used 
were submitted to neutralization tests and were 
not used unless found satisfactory. Table XVII 


TaBLE XVII. 
Comparison of Results in Sydney (1931-1932) and in New York (1931). 
Factor Considered. Sydney. New York. 
Total cases 4080 (Peck). 
Total case mortality -11-4% (Peck) 
Number of ~ 
in preparalytic | 62 927 (Park). 
Percen of cases diagnosed 
e st stage, not show. weeks. After three weeks. 
37+3=40 301 + 357 =658 (Park) 
| After four weeks. | After three weeks. 
showing paralysis 2-76-0% =70:9% (Park) 
Mortality in cases diagnosed 
—=1-9 — =2-5% (Park 
Mortality im cases not | 52 927 
diagnosed in preparalytic 144 
stage 316 


shows a comparison of results obtained in Sydney 
(1931-1932) and in New York (1931), the authorities 
for the latter being Park and Peck. . Fortunately 
the two epidemics appear to be very comparable, 
of similar but only moderate severity. The figures 
show a close approximation not only as regards 
fatality rates, but also of the percentage of cases 
diagnosed in the preparalytic stage, the percentage - 
of these cases showing paralysis after three or four | 
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weeks or ending fatally. Both epidemics show also a 
very low fatality rate for preparalytic cases and a 
relatively high mortality for the remainder. But 
Park’s large series of preparalytic cases consist of 
both serum treated patients and untreated patients, 
and the difference between the results is not significant. 
The only obvious common factors are diagnosis in 
the preparalytic stage, lumbar puncture and general 
treatment. Park holds the opinion that once the 
virus has produced changes in the central nervous 
system sufficient to cause symptoms adequate for 
diagnosis, it is already too late to expect a curative 
effect from serum. Park does not attempt to explain 
why the preparalytic cases in New York gave such 
good results as regards residual paralysis and 
mortality. We cannot resist the suggestion that in 
the presence of an organization calculated to assist in 
early diagnosis, cases diagnosed in the preparalytic 
stage prove on the average to be the milder cases as 
regards eventual outcome (for example, mortality in 
New York 2-5%, Sydney 1-9%), but present on the 
average symptoms more significant and/or for 
a longer period in this stage. On the other hand 
the remaining cases, namely, those not diagnosed in 
the preparalytic stage, prove on the average to be the 
severer cases as regards eventual outcome (for 
example, mortality in New York 14%, in Sydney 
14-4%), but their symptoms in the preparalytic stage 
are on the average not so significant and/or are present 
for a shorter period, and paralysis is often under the 
conditions prevailing the first diagnostic feature which 
has led to their notification. In spite of his pessimism, 
Park concludes that nevertheless the uniformly 
optimistic opinions of those who have not observed 
untreated patients for a comparison cannot be 
entirely disregarded. He and Aycock agree that, 
although there is no statistical evidence that 
convalescent serum is effective, there is likewise no 
proof that it has no effect. Aycock states that it 
still cannot be said that immune serum should not 
be given, but in order to settle the question it should 
be given to alternate patients.“® 


We feel, in view of the good results obtained by all 
investigators in those cases diagnosed in the pre- 
paralytic stage (approximately 70% recoveries without 
paralysis and a mortality of approximately 2% 
in Sydney and New York), that every effort should be 
made to increase the percentage of cases diagnosed 
before paralysis, though it does not follow that 
equivalent results will be obtained. Researches are 
being carried out, more particularly in the United 
States, on the preparation of specific antisera in 
horses and sheep, but even if sera more protective 
than convalescent sera be prepared, early diagnosis 
will still be necessary to obtain a maximum therapeutic 
effect in man. Early diagnosis is essential for the 
success of any serum therapy, and no organization 
can succeed without a well-informed and wideawake 
medical profession. We are in no doubt that in 
Sydney the propaganda carried on by the Infantile 
Paralysis Committee has already led to earlier 
diagnosis. Medical practitioners are to be congratu- 
lated on the results achieved in this first organized 
effort at early diagnosis. Our percentage of pre- 
- paralytic patients is not less than that obtained by the 
eiforts of the Poliomyelitis Committee of the Academy 


of Medicine and the Health Department in New York. 
Our results in preparalytic patients are equally good. 
The paralysed patients are all recorded and have been 
followed up. Many were receiving adequate treat- 
ment at the orthopedic departments of hospitals, 
but a few had been neglected and had developed 
deformities and disabilities which could pave been 
prevented. Treatment has been arranged for these 
patients. 

The exclusion of poliomyelitis from the diagnosis 
in suspicious cases has helped towards accuracy of 
diagnosis in other conditions. he 

We feel, therefore, that we should go on with 
our work for the present, as long as our fast- vanishing 
funds will allow. The preparation.and testing of 
serum must still be carried out locally at our expense, 
and at the present inconclusive stage of inquiry into 
the value of serum, it seems premature to provide 
serum without a central organization to aid in 
diagnosis and assess the results. Our research sub- 
committee is also still carrying on in a modest way | 
along the lines it was put upon. 


Summary. 

' A general account has been given of the epidemic 
of poliomyelitis occurring in New South Wales in the 
summer and autumn of 1931-1932 and affecting 435 
persons. A more detailed study has been made of 
the 214 cases seen by one of us in the metropolitan 
area of Sydney. 

The Infantile Paralysis Committee of New South 
Wales, fermed by the late Sir Charles Clubbe, and 
assisted by public subscription, had already prepared 
an organization, together with supplies of convalescent 
serum, with a view to early diagnosis and serum 
treatment. 

The medical profession coo ted very readily 
and successfully, considering that this was the first 
attempt in New South Waies to carry out such a 
programme in regard to this infection. 

Examination of the cerebro-spinal fluid has been 
found very helpful in diagnosis. No patient in this 
series showing only five cells or less per cubic milli- 
metre when first seen developed clinical evidence of 
poliomyelitis. It is suggested also that a total and 
differential leucocyte count in the preparalytic 
period may also be helpful. 

A close resemblance has been found between 
various features of this epidemic in Sydney and that 
of New York in 1931. We stress in particular the 
similar proportions of preparalytic cases and their 
relative mildness as regards eventual outcome. 

Owing to the lack of an unquestionable control 
series in Sydney it is not possible to conclude that the 
undoubted good results in the serum-treated pre- 
paralytic cases were due to serum. 

In New York, however, good results were obtained 
in both treated and untreated cases diagnosed in the 
preparalytic stage, and they can be put together as a 
group showing mildness as regards eventual outcome. 

It is suggested that the preparalytic cases are 
diagnosed before paralysis because of the occurrence 
on the average of: (a) more significant symptoms, 
or (6) more significant symptoms for a longer period, 
or (ce) merely a longer preparalytic period. 

That the symptoms were more significant was not 
demonstrated in Sydney and is difficult to demonstrate 
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because the other patients are not seen in the pre- 
paralytic stage. There is, however, some statistical 
support for the suggestion that on the average the 
length of the preparalytic period varies inversely 
with the severity. 

A final statement cannot yet be made with regard 
to the réle of convalescent serum therapy. 

Reasons are given for the desirability of a 
continuance of an organization to aid in early diagnosis 
and serum treatment of this disease. 
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Appendix 
This is a statistical is by Dr. A. H. Baldwin, 
of the of Public Health and Tropical Medicine, the 


University of Sydney. 
In Helms (see 
) the following may be noted. The figures in the 
first group have been changed to 29, 12, 6, as no assuranve can 
be given that the fatal case did belong to Group I. 

It is understood that all deaths occurred in the acute stage and 
in the sub-group marked severe. Group I is of course statistically 
different from Group II, for the latter group from its very 
constitution can contain no “nil paralysis” cases. 

Group III is our control and is therefore of the greatest 
importance. It should of course be strictly comparable in its 
constitution with the members of other groups. It cannot, 
a that this is so for a number of reasons. 

t inclu for example, an exactly opposite group to Group II, 
namely, children not treated with pay after ek atc 
It may be, however, that these grades of paralysia 
are not so severe as in Group II, and for that reason were only 
diagnosed late. The consequence of this would be too large a 
by tie classified as mild, and not sufficient as severe. Only 
y giving serum to alternate cases can an efficient control be 
ae Unfortunately, for obvious reasons, this is seldom 
possible. 

Such as itis, Group III is our control, but the fact that it is 
not a rigid control must be continually borne in mind. First, 
considering whether there is any benefit obtained as regards 


paralysis by using serum, we will neglect deaths and consider 
only those who ultimately survived. Our figures then read as 
regards Groups I and It: 
Acute Stage. After Six Months. 
Group. 
Nil. Mild. | Severe.| Nil. Mild. | Severe. 
G I— 
| 47 ee 29 12 6 40 3 4 
Group III es 3 23 45 23 22 26 
It will be noticed from Group III that there has been a 


tendency, quite apart from serum, to spon 
Has this tendency been cantly more marked in Group I 
than in Group III after six months? 

In our Group III we see that after six months 20 out. of. the 68 
cases of paralysis (mild and severe) have become nil, and of the 

lect, we on experience of Group IIT, have spares 
20/68 of cases to have become ail, and 10/45 


| 
| 
| 
| pice 
| 
| 
| 
| 
| 
| 
of Acute Poliomyelitis in San Francisco in 1931’ or 
Medicine, Volume VI, May, 1932, page 145. fast 
 “ Report on the Poliomyelitis in Manitoba—1928", by the 
Medical Research Committee of the University of Manitoba. 
© RB. P. Hardman and A. L. McKay: “ Poliomyelitis in Ontario, 1929’, 
Canadian Public Health Journal, Volume XXI, February, 1930 
® Francis W. Peabody, George Draper and A. R. Doches : “A Clinical 
of Acute of the Rockefeller Institute for 
‘* Mildred Weeks Wells: “ Recent Age Trends in Poliomyelitis”, New ; 
York State Journal of Medicine, Volume YxxiL. ‘April 1, 1982. six months in Group I we would expect the figures to have read 
D. Kramer and W. Lioyd Aycock: Abortive 34 10 3 
Proceedings of the Society of Experimental Biology ond Modicine, of 40 3 4 
1917. _ This alteration is not significantly different from what we might i 
roplcal Australia dinate of have expected without serum on the basis of our experience ag 
, December, 1914. with Group ITI. We may say, therefore, that the results eas 
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by those who have had serum those who have 

We may then turn to Group II. Here we can only regard the 
proportion of mild to severe paralysis after six months, as 
compared with similar figures in Group III. 


Acute Stage. After Six Months. 


Mild. | Severe. Nil. Mild. | Severe. 


ll 


Group II 60 22 1 30 
Group Ill 23 45 20 Ps 26 


On the experience of Group III we would have expected in 
Group II at the end of six months that = x71 or 20 to have 


become nil, and of the severe 2¢ x 60 or 35 to have still remained 


severe, and our expected figures would be in Group II 20 16 35. 
These figures are not significantly different from those in 
Ill. We may say, therefore, on the experience of Group 

Im 


t after paralysis has appeared and after the acute stage 
there is no indication that serum is of value in aiding recovery 
from paralysis. 

Let us now compare Groups I and III. For this purpose we 
will subdivide into nil paralysis and paralysis. 


Group. Nil. Paralysis. 


29 18 
3 68 


Group I 
Group III 


The difference in distribution between these two groups is 
very significant, (a) effect of serum or 
(6) different method of members of Group III. We 
will return to the consideration of (a) and (b) shortly. 

For the moment we will genes our attention to those cases 
in which paralysis actuall, and note whether there 
was any difference in distri cad 


in the two groups. 


Mild. Severe. 


Group. 


I 


18) 
(68) 


12 6 
23 45 


When the are treated mathematically as before, it is 
found that the difference in proportions of the mild and severe 


X= 2-63 is approaching significance (odds 115 to one against 
it being due to chance). In other words, had we only been able 
to increase our total number of cases in Group I to 68 instead of 
48, and still have maintained the same proportion of mild and 
severe cases, we could certainly have regarded these distributions 
as significantly different. 

Returning to the alternatives that the significantly different 


distributions in G I and III were eal to: (a) Effect of 
serum, (5) different method of III to Group I, 
let us imagine that serum has really ect. We see that 


at the end of the acute stage or, better still, at the end of one 
month five severe cases are accompanied by 37 nil cases or one 
severe to 7-4 nil. We have in Group ITI a¢ the end of a month 
30 severe cases : now, on the experience of Group I and assuming 
that serum had had no effect, we would expect these 30 severe 
that is, our group should really have consisted of 282 cases, of 
which ? 211 were missed (that is, about 75%), that is to say, cases 


of his interest in detecting cases may be obtained by estimating 
the number or of cases he called the expert in to see 
In a recent series in America if, has been shown that this propor- 
tion was 50%. 

Regarding Group III as a control it has two apparent dis- 
advantages : 

being so dramatic 


lysis in it, the severe cases of ysis 
wwe cither (i) y are taken at once to hospital, or (ii) a doctor 
is called in i tely with the same result, and they are then 


given serum and do m* fall into Group III. 

(6) It may tend to have too few “ nil paralysis "’ in it. 

With regard to (a) it has already been pointed out that the 
advantage with the serum group is almost significant, despite the 
tendency pointed out above which would tend to make for an 

creased rtion of mild cases in Group III. With regard 
t be of interest to consider the distributions in 
Groups I and III with regard to paralysed and eeenven 
cases with a view to considering how many missed “ nil cases’ 
would render the significantly different distributions given in 
Groups I and ITI, non-significant. If we take as our standard 
of significance three times the standard deviation concerned, we 
find that had 36 “‘ nil paralysis” cases been missed for every 
three that were detected, then our significantly different distribu- 
tion which is presumed to have been due to serum would have 
ceased to have been significantly different. 

It is not believed that the death rates in Group I and II are 
strictly comparable, it heing ‘coveldeved for reasons stated by 
Dr. Tebbutt and Dr. Helms that severe cases tend to accumulate 
in Group II. The death rates in +t I and III are not 


significantly different. 


to (b) it 


Appendix Il. 

This appendix is a statistical analysis by Miss F. E. Allan, 
Biometrician, Canberra. 

Group III—the uninoculated patients—must be compared first 
with Group I—the patients treated with serum in the pre- 
paralytic stage—and then with Group II—the patients treated 
with serum after paralysis has set in, in order to see if any benefit 
is derived by injecting human immune serum. 

Now we have the number of patients at the three different 
stages (acute, after one month, after six months) who exhibit no 
paralysis, mild paralysis and severe paralysis. If there were no 
result from serum treatment, and there had been no selection of 
patients in favour of any particular group, then we should expect 
the proportions of nil: mild: severe to be approximately the 
the acute actual figures (Table XV) are: 


Acute Stage. 
_ Nil. 


Group. Mild. Severe. 


I 29 12 6 47 
ut 3 23 45 71 
and the expected figures when the proportion ret i * the 
same for each class are : 
Group. Nil. Mild. Severe. Total. 

de 18-94 20-31 47 

ill 19-25 21-06 30-69 71 
a statistical of the actual with the ex values 
to be 


(by the X* test che 


highly significant. 
A further analysis of these figures by taking only the two 
classes mild paralysis versus severe paralysis and then nil paralysis 


58 
versus paralysis (mild and severe) shows that the main erence 
lies in the discrepancy between the numbers of paralysed and 
of mild poliomyelitis wrongly diagnosed as various minor illnesses. | unparalysed cases in the two groups. 

those actually dealing with the outbreak are capable of After six months a similar examination shows that there is 

whether the practitioner was missing 75% of preparalytic | still a significant difference, which can be entirely accounted 

; cases. It doesnot seem reasonable that he was. Some measure ' for by the number of cases that show nil paralysis in the two 
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; having received serum appearing significantl 
(i) That the of so many 
cases in Group I showing no paralysis even in the acute stage is 
due to the beneficial effect of the treatment. (ii) That the small 
number of cases in Group III showing no paralysis is due to a 
great many cases having missed detection, so that this number 
ought actually to be very much larger, if all those who recovered 
without medical treatment were included in Group III. 

No statistical analysis can distinguish between these 
possibilities. But it is possible to estimate the minimum number 
of missed cases that would be necessary in order to make the 


There are two possibilities : 


cant. 


If we consider the “‘ after one month ” stage and include the 


mild and severe paralysis in one class we have : 
After One Month. 
Paralysis. 


Group. Nil. 


I 37 10 47 
il 11 60 71 


Now, instead of the number 11, which we assume to be 
incorrect, we insert an unknown number x. Again, using the 
X®* test, and taking that value of X* which would be exceeded 
by chance five times in a hundred (P=0-05) we find that the 
value of x necessary for this is 103. Actually, 11 cases were 
observed, so that 92 cases must have been missed for the 
to the acute stage we then ha 


Acute Stage. 
Group. Nil. Paralysis. 


I 29 19 
il 95 72 


48 
167 


and the difference is definitely not now significant. Again, for 
the “ after six months ”’ stage we have : 


After Six Months. 
Paralysis. 


Group. Nil. 


I 40 7 47 
tir 115 48 163 


This difference, like the difference in the “ after one month ” 
stage, is just on the border line of significance. 

A much smaller number of missed cases (52) in Group III 
would have made the differences just not significant in the acute 
stage. But the differences in the later stages would still have 
been real, showing a beneficial effect of serum treatment. 

If we leave this debatable point of the “ nil paralysis ’’ cases 
in the acute stage and compare the amount of recovery from 
peek is in the two groups, we find there is a real difference in 
wour of the treated cases. 

We have 


48 


ce is icant. This difference, 


I 

ws that 
in Group IIT 
a result of the treatment, 


appears in the acute stage between the proportions in the 
mild to severe paralysis. 

serum was administered. In comparing the second and third 


show paralysis, since II cannot contain any unparalysed 
cases. If there were no other selection, the p rtion of mild 
and severe cases in the two groups should be same. The 
fatal cases have been included with the severe. The figures are : 


Acute Stage. 
Mild. 


Group. Severe. 


It 11 80 91 
Il 23 49 72 


The difference here is significant, showing that the cases in 
Group IT have been selected so as to have an exceptionally 
large number in the severe class. 

That being so, the only test we can make is to cuxnpare the 
subsequent behaviour of cases that were severe in the acute 
stages of the two groups and survived and the behaviour of the 
cases that were mild in the acute stage. 


We have 


Severe Cases. 
After One Month. 


Nil. Mild. 


17 60 
45 


Total. 


it ee 1 60 
ll 1 45 


There is no difference between the groups at either stage. 


Mild Cases. 
After One Month. 


This analysis points to the fact that after paralysis has become 
before paralysis has appeared seems to reduce the amount of 
subsequent paralysis. 


Appendix 
This ix is a statistical report the length of the 
preparalyti coals by D. T. Sawkins, M.A. (Syd.), B.A. (Camb.), 
8.8. (see Table X V1) 


(A) Comparison in Groups II and III,.—Assuming (1) that a 
duration of 0 day means a duration of less than 1 day, that 1 day 
means 1 day and less than 2 days, and so on, then each of the 
calculated averages needs an addition of 4 day. Assuming (2) 
less than 1} days, and so on, then the averages need 
no important correction, as the frequency of cases in the interval 


Total. = 
Total. 
| 
Group. Severe. Total. ae 
Afrer Six Months. ie 
Total, Group. Nil. Mild. | Severe. | 
Total. Group. Nil. Mild. Total. =" ; 
oe ee 6 17 23 
After Six Months. ne 
Group. Nil. Mild. Total. rg 
These differences are not significant. (The numbers are 5 es 
| 
After Six Months. 
Group. in Acute 
=e 
| 
| 
app | 
0 day is small. In the following notes (2) is assumed. 
As the cases in Group II were treated with serum after paralysis, ee 
the duration of their preparalytic period is independent of Pete: 
serum treatment. Their mean preparalytic period is'2-8 days, meal 
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according 


Duration. Frequency. A 
(Days.) 
0 6 - 164 45 
1 24 = 48 od 
4 10 +1 10 10 
5 10 2 20 40 
6 10 3 30 90 
7 4 4 16 64 
& 1 5 5 25 
0 6 0 
10 1 7 7 49 
ll 1 38 8 64 
12 1 a a $1 
18 2 10 20 200 
14 1 ll ll 121 
Total 133 —101$ +136 922 
= +344 
0-26 6-932 


Hence M=M,+0-26 
= 3-26 (assuming that duration 3 means 2} to 34). 


Also o*=6-93—(0-26)* 
= 6-932 
—0-068 
6-864 
o= 2-62 (grouping corrections omitted ; not important) 
I think that this distribution does not seem so 


asymmetrical 
that we cannot say with regard to random samples of n that 
the distribution of mean of n is nearly normal if n is fairly large, 


and that the s.d. of nean of n= ,7— approximately. 


Hence further the s.d. of the difference of means of two 
random samples of 81 and 52 a SS day. The 
difference of the means of the actual samples of 81 and 52 is 
1-1, that is, about 2-4 times the s.d. of the difference of means 
of random samples of their sizes, and the odds against such a 
difference occurring are in the ion of 60 to 1. Group II 
appears to be a selected sample of whole ulation of cases 
not treated before the onset of paralysis, which is typified by the 
collection of 133 such cases. . 


(B) Group I.—The mean duration of the lytic period 
has been found as 3-26 for a sample of 133 and the s.d. of that 
mean as 0-23. The mean of a random le of 11 (Group I) 
from the same population of cases as the 133 would have a s.d. 
of about 0-8. The odds are of the order of 20 to one, on the 
evidence of the 133, against the general mean duration of pre- 


against the mean of a random 11 being so great as 5-6. Hence 
it is very highly probable that the actual 


hand, posible bie i it formation is 
one for the 


medical investigators. 


THE RECENT EPIDEMIC OF POLIOMYELITIS FROM 
THE PHYSICIAN’S POINT OF VIEW." 


By Epcar H. M. Srernen, M.B., Ch.M. (Sydney), 
Honorary Physician, Royal Alexandra. Hospital for 
Children; Clinical Lecturer, Medical Diseases of 

Children, University of Sydney. 


Our experiences in the recent epidemic have 


_ taught us that poliomyelitis can be recognized in 


its preparalytic stage. This knowledge has added 
greatly to the responsibility of the medical prac- 
titioner and has made him realize that not only 
must his examination be painstaking and thorough, 
but that a careful history must be obtained. This 
sounds trite enough, but to elicit such a history 
takes time and often requires considerabie self- 
control, It is unfortunate that it is natural for an 
anxious relative to diagnose ailments first and then 
to construct the horse that draws the cart. Another 
lesson that we have been taught is that all reliance 
may be placed on the examination of the cerebro- 
spinal fluid. In order that one may present the 
subject in a decent conventional manner it is neces- 
sary to mention the incubation period, mode of 
onset and the like. 

The incubation period is probably six to sixteen 
days. 

The modes of onset are as follows: (i) Gradual. 
with malaise and pyrexia of about three days’ 
duration ; this is the commonest. (ii) Sudden, in 
which there is a rise in temperature and an appear- 
ance of paralysis within twenty-four hours; and 
occasionally even this brief pyrexia is not experi- 
enced. (iii) The dromedary type. The last is by 
no means so common as the gradual type, but it is 
worthy of some emphasis in description, as it is 
peculiarly suggestive of poliomyelitis. 

In this type twin humps of pyrexia are separated 
by an apyrexial period of forty-eight hours or so, 
and, following the second hump, paralysis is likely 
to become evident. 

It is usually possible to distinguish three stages 
in the development of infantile paralysis: First, 
that of systemic invasion, when pyrexia, vomiting 
and sore throat may be complained of; second, that 
of meningeal invasion, when irritability, tenderness 
and stiffness of the neck and spine may be the 
principal symptoms; and third, the paralytic stage, 
when paralysis of various groups of muscles becomes 
manifest. 

Fortunately, in a number of cases this third stage 
is never witnessed whether treatment by convales- 
cent serum has or has not been utilized. 

In other cases the first two stages cannot be 
detected and paralysis has shown itself apparently 
without warning. A history such as the following 
is offered: “She was playing in the back yard when 
she fell down”, or “she was on the stairs and down 
she fell, and we thought she had broken her skull”. 


ee 


Groups II and III are taken together and distri 
te duration of preparalytic period as follows : | 
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The preparalytic stage is accompanied in almost 
all cases by a pyrexia which may be of but short 
duration. In half the cases vomiting occurred. 
Diarrheea was infrequent. Headache, pains in the 
back or neck or in the limbs were definitely com- 
plained of in one-fourth of the cases. Neck stiffness 
was present in 60% and the spine sign was elicited 
in half the cases. It is probable that this sign 
could have been proved in the vast majority, but 
variation in its presence was noted in examinations 
made at intervals of a few hours only. 


Hyperesthesia was not so common as one would 
expect, but apprehensiveness was a striking feature. 
Drowsiness and irritability when the patient was 
disturbed were in excess of that ordinarily met. with 
in a child with pyrexia. Abdominal pains were 
complained of by 11% of patients. 


Twitchings and tremors, especially of muscles 
whose nerve centres were threatened, retention of 
urine and lack of uniformity of deep reflexes are 
signs that are suggestive of the preparalytic stage 
of this disease. Other signs in the nervous system 
were: Kernig’s sign was present in 11%, extensor 
plantar reflex was noted in 5%, convulsions in 2%, 
actual head retraction in 2%. 


These figures were compiled by Dr. Karen Helms 
from the admirable record she kept of the cases 
reported to and seen by her. 


I should like to stress the frequency with which 
sore throat was complained of. Dr. Helms gives 
22% of patients credit for this symptom. I feel 
that in the cases I saw it was more frequent, and 
I found myself cheated of the comfort of being 
able to exclude poliomyelitis when sore throat 
existed, but rather to be “as you were” for all the 
help it afforded. An enlargement, that was only 
moderate, of the corresponding cervical glands was 
found. 


In one’s examination of the neck and spine the 
greatest care must be employed. In these regions 
various phenomena may be observed: (i) The patient 
exhibits unwillingness to manipulation. (ii) There 
may be some tenderness of the muscles. (iii) There 
may be some rigidity. (iv) Actual head retraction 
is quite uncommon. (v) There may be elicited the 
spine sign. 

The method of eliciting the spine sign in very 
young children is to pass one arm under the 
patient’s neck and the other arm under the knees. 
Any attempt to approximate the head and knees 
causes pain, flinching and resistance. If the child 
is somewhat older, it is possible at times to persuade 
the child to execute some movement which will flex 
the neck. When the sign is present the patient 
stops abruptly, arrested by the pain such forward 
movement causes. With older children, the patient 
is made to sit up and is encouraged to bring the 
head forwards. A similar arrest of movement takes 
place. In all movements the patient adopts 
mancuvres which will keep the head, neck and 


Spine in a fixed column. 


In bed the patient is likely to assume a charac- 
teristic attitude, lying on the back with the chin 
tip-tilted, thus effecting a position in which the 
greatest freedom from flexion of the spine is 
obtained. 

Now and later, if the examiner raises the patient’s 
trunk from the bed, the spine acts as a rigid column 
and yet is apparently not possessed of power. 

It is a common experience to have this rigid spine 
persist for days or even weeks, though ultimate 
paralysis of back muscles is not found. 

In regard to residual paralysis, when paralysis 
first appears, it is much more extensive in distribu- 
tion than it is at a later date. The spinal type of 
poliomyelitis is easily the commonest. 

The anterior tibial group of muscles. is especially 
liable to suffer, and when the quadriceps extensor 
muscles are affected, the effects are very crippling. 

In the upper extremity the shoulder girdle group 
and particularly the deltoid muscle ‘are often 
affected. The intrinsic muscles of the hand rarely 
suffer. 


The picture of a spinal case of poliomyelitis is presented 
well by 8S.D., a girl of four years. She became ill on 
January 23, 1932, when she complained of severe headache. 
This persisted, but became easier. She vomited twice, was 
feverish and delirious. There was pain in the right knee, 
increased by movement. There was pain in the back of 
the neck. She “wobbled” if sat up, and could not stand. 
She moved her arms and the left leg, but refused to move 
the right leg. When she was admitted to hospital three 
days after the onset of the illness, the right knee jerk 
was not obtained. There was neck stiffness and the spine 
sign was present. The right quadriceps extensor was para- 
lysed and there was weakness of the anterior tibial group, 
which cleared up in five days. Four weeks later she was 
able to sit up; residual paralysis of the quadriceps 
remained. 

She received serum shortly after admission to hospital. 
There were 189 cells per cubic millimetre of cerebro-spinal 
fluid, 5% of which were neutrophile cells. Her temperature 
chart was still rising at the time. 

And now I wish to tell you of a group of cases 
which I consider of unusual importance. They are 
those with paralysis of the muscles concerned with 
respiration. There are no less than four of these 
at the Australian Jockey Club Convalescent Hos- 
pital for Children at Canonbury, Darling Point. 

These patients all received convalescent serum, 
and I am of opinion that the use of this serum is 
responsible for the fact that they survived, and for 
this reason. This epidemic was no less severe than 
that of 1928, yet I cannot recall one case in the 
epidemic of that year in which there was such 
paralysis of respiratory muscles and in which the 
patient survived ; and in that year serum treatment 
in the early stage of poliomyelitis was not used. 

These patients do not one and all offer evidence 
of a complete victory over disease, for they mostly 
show definite disablement. 


The intercostal muscles were those most affected 
in frequency and in degree, and three of the four 
have suffered from pneumonia. Their disability 
has been demonstrated in their harassing ineffectual 
cough and in the tardy resolution of the pneumonic 
process. 


> 
| 
i 
| 
| 
| | 
ak 
, 
| 
id 
| 
. 


62 THE MEDICAL JOURNAL OF AUSTRALIA. 


January 14, 1933. 


The following is their present condition: 


1. Gloria’s chest is misshapen, the pull from contraction 
of the diaphragm showing its effect: The right inter- 
costals from the sixth space downwards show marked 
wasting. Both right and left rectus abdominis muscles 
are paralysed in their upper segment. 

2. Roy’s chest is not deformed, but expansion is poor 
and the recti abdominis are affected as in Gloria’s case. 

3. Joy was as badly affected as any in the early stage 
of her illmess. The recti are weak, but expansion on the 
left is now good and progress is definite on the right side— 
quite a cheerful case. 

‘4. Trevor also had a severe infection; in fact for some 
days his condition appeared hopeless. He has made great 
progress. There is slight wasting of the intercostals of 
the right side. The upper segments of the recti are weak. 


We may meet spinal affections only or symptoms 
showing a blending of types. The spinal type 
seldom fails to be represented. 

The clinical notes in brief of the following cases 


will serve to portray the various types and the 
appropriateness of their titles. 


Of the cerebral or encephalitic type combined with 
spinal symptoms the following is a_ striking 


example. 

The patient was eight months of age. The Onset was 
accompanied by a temperature of 38-9° C. (102° F.) and 
irritability. The symptoms suggested an otitis. After 
three days of pyrexia the patient was obviously worse, 
taking no nourishment and moaning. There were con- 
vulsions on the right side, right facial weakness and 
deviation of the left eye to the left. I first saw the 
patient next day. She was comatose; the pupils were unequal, 
the left pupil did not react to light; there was paralysis 
of the muscles of the right side of the neck. On cisternal 
puncture the cerebro-spinal fluid was found to be clear, 
with twelve lymphocytes per cubic millimetre. The tem- 
perature was only 367° C. (98° F.). She was fed by nasal 
tube and her generai condition picked up with increased 
nutrition. As paralysis was already established, I did 
not consider her a suitable subject for ‘serum therapy. 

On the tenth day of her illness convulsions occurred 
and continued, lumbar puncture was performed and fluid 
under increased pressure was withdrawn. The fluid was 
clear at first, then heavily blood-stained. The cells were 
again estimated at twelve per cubic millimetre. Fifty 
cubic centimetres of serum were administered intrathecally, 
intravenously and intramuscularly. 

The following day the temperature was 39-4° C. 
(108° F.); the convulsions were controlled with difficulty. 
On the twentieth day of the illmess there could be 
distinguished some weakness of muscles of the right lower 
limb and left arm. The neck muscles and eye muscles had 
recovered. 

On the twenty-fourth day from the onset there was no 
evidence of muscle weakness or other impairment of 
function. 

Involvement ef the bulbar-pontine group was 
shown by paralysis which varied from a facial 
paralysis following an attack with fever, to the 
form so commonly fatal, in which there is paralysis 
of the muscles of deglutition and phonation in 
addition to other manifestations of the disease. This 
latter variety was fortunately rare. 

The cerebellar type is instanced by V.G., a girl, aged 
seven years, whose condition suggested a fracture of the 
base of the skull. She was picked up unconscious in the 
playground of a children’s home. She vomited on admis- 
sion. She was semi-conscious... The temperature was 
367° C. (98° F.), the pulse 76 and of poor quality. The 
eyes were in continuous movement. The knee jerks were 
exaggerated. The plantar reflex was flexor: There was 


no neck rigidity. Four days later there was paralysis of 


the right external rectus and right deltoid, and weakness 
in the right leg and paresis of the left side of the face. 


At present her spinal symptoms have disappeared, 

there is paralysis of the left side of the face; her speech 
is of the scanning variety. Her walk is interesting. She 
walks with a stamping gait on a wide base. 
* BN, presents a second example of the cerebellar type. 
We first saw her nine months after her illness, which was 
considered a gastric attack. She now has tremor of the 
upper and lower extremities. Her gait and method of 
feeding herself are a sort of jazz. There is some stooping, 
evidently the sequel to affection of the dorsal musculature. 
There is no nystagmus or alteration in articulation. 


Trevor’s infection is an example of the jump or stepping 
type. The onset was on January 29, 1932, with malaise 
and vomiting. He was admitted to hospital three days 
later when he had a temperature of 39-1° C. (102-4° F.). 
His. pulse rate was 120, his respirations numbered 32. 

He looked ill, was irritable and apprehensive. There 
was rigidity of the neck and back, and the limb muscles 
were apparently tender. He was given serum. Four 
days later, the intercostal] muscles and abdominal muscles 
of the right side showed weakness. Ten days later there 
was inability to lift head, arms and legs, and he had no 
control, over bladder or rectum. About eight days later 
he had regained control. He had three injections of 
serum. His progress has been satisfactory and he will 
have little disability. 

I have been left with the impression that there 
has been less disablement as a consequence of this 
epidemic than after previous epidemics. Has this 


been due to the use of the serum? 


‘The early diagnosis of the cases and improved 
supervision may have insured more efficient treat- 
ment of patients throughout, and consequently less 
disablement. 

The group with paralysed intercostal muscles 
constitute the best argument that I know to prove 
the value of the use of serum. The infant of eight 
months whose illness I have briefly described was 
in 2 desperate condition when she received serum, 
and I feel that this treatment saved her. Otherwise 
my impressions are: (i) that convalescent serum is 
of definite value; (ii) that when certain nerve cells 
have been threatened the use of serum has prevented 
complete destruction; (iii) that when destruction 
has already been achieved serum is valueless. 


From a perusal of reports on this disease one 
gathers that the use of serum has supporters who 
have nailed their flag to the mast, and that, on the 
other hand, there are sceptics who see no logic in 
its use, who find claims of its value beset, sur- 
rounded and infiltrated with fallacies, Anyhow, I 
do not intend to be the physician who rejects the 
use of serum for the patients under my charge 
while another man, with my group as controls, 
receives his patients in the preparalytic stage and 
sees that they have serum. 

T come now to the conclusion of this description 
of what I have seen and this statement of my 
partiality for serum, and I want my final sentence 
to be one of appreciation of the results obtained by 
the orthopedic surgeon and the masseuse. Their 
efforts have demanded enthusiasm and patience as 
well as knowledge, and I consider that the patients 
show that they have possessed these qualities in no 
ordinary measure, 
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Ali articles submitted for publication in this journal 
should be typed with double or treble spacing. Carbon 
copies should not be sent. Authors are requested to avoid 
the use of abbreviations and not to underline either words 
or phrases. 

References to articles and dooks should be carefully 
checked. In a reference the following information should 
be given without abbreviation: Initials of author, surname 
of author, full title of article, name of journal, volume, 
full date (month, day and year), number of the first page 
of the article. If a reference is made io an abstract of a 
paper, the name of the original journal, together with 
that of the journal in which the abstract has appeared, 
should be given with full date in each instance. 

Authors who are not accustomed to preparing drawings 
or photographic prints for r ion, are invited to 
seek the advice of the Editor. 


POLIOMYELITIS. 


In last week’s issue of this journal there appeared 
six papers dealing with the outbreak of anterior 
poliomyelitis in Queensland in 1931-1932, which 
were presented at a meeting of the Queensland 
Branch of the British Medical Association. In 
this week’s issue we publish papers read before the 
New South Wales Branch dealing with the 
occurrence of the disease in New South Wales 
during the same period. These papers are com- 
mended to the careful study of ali medical prac- 
titioners. They cover the whole range of the subject. 
The comparison by Dr. Tebbutt and Dr. Helms of 
the results of the recent studies reported in New 
York with those of the Sydney investigators is 
worthy of careful study. Many points of similarity 
will be found in the course of the epidemics in New 
York, Queensland and New South Wales. The 
problems in all three places are the same. The most 
important problem from the practical point of view 
has to do with the use of convalescent serum. 

In view of the reports of experimental work and 
of clinical trial it would appear natural to suppose 
that the value of convalescent serum as a therapeutic 


weapon was accurately determined. It will: come as 
a surprise to non-medical people and even to some 
medical practitioners to find that skilled workers 
who use convalescent serum in the treatment of 
patients are not in a position to make a final state- 
ment in regard to its value. W. H. Park, who is 
acknowledged the.aorld over to enjoy authority in 
matters of infectious diseases, stated before the 
American Medical Association in May, 1932, that 
the observations on treated and untreated New York 
patients in the preparalytic stages of poliomyelitis 
did not give any statistical proof that serum has 
any value when it is given after the cells of the 
central nervous system are involved. He goes on to 
state in his conclusions: 


The fact that the report of Kramer, Aycock and their 
co-workers, which also deals with patients. treated. with 
serum and those not treated, gives similar results is of 
great importance. 


Nevertheless, the uniformly optimistic opinions of those 
who. have not observed untreated patients for a comparison 
cannot be entirely disregarded. 


W. L. Aycock, in discussing Park’s paper, made 
the pertinent remark that though there was no 
statistical evidence that serum was effective, there 
was likewise no evidence that it had no effect. 
Though no final statement can be made regarding 
the value of serum, medical practitioners wil] be 
justified in adopting, and in our opinion should 
adopt, the view that serum has a definite value 
when it is given early in the infection. Medical 
practitioners should not be disappointed with the 
results achieved by the workers in Brisbane and 
Sydney; moreover, they should encourage these 
workers to continue their efforts. One of the out- 
comes of the organizations in the two States has 
been more skilful diagnosis. This would have been 
impossible without a special organization which 
was prepared to, offer help to. those engaged in both 
private and hospital practice. Another advantage 
has been the preparation of serum and the control 
of its supply, which obviously can be only small. 

Though treatment of patients with poliomyelitis 
is important, both from the personal and from the 
national or economic standpoints, experimental 
research is necessary. Dr. J. V. Duhig writes hope- 
fully that “we are within measurable distance of 
being able to prevent an attack of the disease in 
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any form or manifestation by means of active 
prophylactic inoculation”. He reviews the work 
that has been done in this direction; continuous 
progress is being made. It is interesting to note 
in this connexion that in the October, 1932, issue 
of The Journal of Experimental Medicine Brodie 
reports further work on monkeys. He finds that a 
single intracutaneous inoculation with a subinfec- 
tive dose of the virus of poliomyelitis produces con- 
siderable immunity. He also concludes that virus- 
serum combinations produce an appreciable 
immunity, providing just sufficient serum is used to 
protect the animal from paralysis; if there is an 
excess of serum, the degree of immunity is con- 
siderably reduced. Eventually successful prophy- 
lactic inoculation against poliomyelitis will be 
possible. Research necessary to this end costs 
money, and in the meantime the work of poliomye- 
litis committees must be carried on. The response 
of the public to the needs of these committees has 
been one of the most pleasing features of the cam- 
paign ; it has shown that it is possible to arouse a 
public health conscience in the people. The public 
should be supported in its efforts by the govern- 
ments of States and Commonwealth: the State 
governments have a duty to their citizens, and the 
Government of the Commonwealth might be made 
to realize that by spending money on treatment and 
on efforts to prevent poliomyelitis it would make 
unnecessary much of the expenditure on invalid 
pensions in the future. Any appeal to the govern- 
ments for funds would have the whole-hearted 
support of every far-seeing ‘member of the 
community. 


Current Comment. 
METHASMOGLOBINAUMIA. 


Tue earliest cases of so-called enterogenous 
cyanosis were described at the beginning of the 
present century. Since then it has been found that 
the cyanosis may be due to the presence of either 
methemoglobin or sulph-hemoglobin in the blood, 
and that the alteration in the hemoglobin is not 
always due to intestinal intoxication: It is known 
that drugs of the aniline group, nitrites and potas- 
sium chlorate may cause methemoglobinzemia. 
“Plasmoquine”, a drug recently introduced in the 
treatment of malaria, sometimes causes cyanosis 


that is said to be due to the presence of methzemo- 
globin. Wallis believes that a bacterium capable 
of producing nitrites is the cause of enterogenous 
cyanosis; as a result 6f this bacterium’s activities, 
he says, a substance capable of reducing oxyhemo- 
globin enters the circulation; sulph-hemoglobin or 
methemoglobin is formed according as hydrogen 
sulphide is absorbed or not from the colon. 
Thursfield states that vaccines made from Wallis’s 
organism were efficaciouS in one instance, but 
valueless in others. 

The clinical manifestations of methzemoglobinemia 
and sulph-hemoglobinemia are much the same. The 
most prominent feature is cyanosis, which may 
fluctuate considerably in its intensity or be prac- 
tically unchanged over long periods. Weakness, 
headache, dizziness and fainting attacks are apt to 
occur. Severe paroxysms of abdominal pain have 
been noted; laparotomy has been performed as a 
means of seeking the cause of the pain, before a 
correct diagnosis was made. As a rule the number 
of red blood cells and the apparent hzemoglobin 
content are normal. 

The condition of methemoglobinemia or sulph- 
hemoglobinemia may persist for many years. 

William J. Dieckmann recently reported a case 
of methemoglobinemia in which there were several 
interesting features.‘ The patient was a woman, 
aged twenty-seven years, who had been cyanosed 
from birth. The pulse rate was rapid, and a systolic 
murmur could be heard in the third left intercostal 
space; there was no other abnormality suggestive 
of organic heart disease. It was noted that, when 
an attempt was made to estimate the percentage of 
hemoglobin as carboxy hemoglobin, it was impos- 
sible to match the blood perfectly with the standard 
solution. Estimation by an oxygen capacity method 
revealed a considerably lower percentage of hemo- 
globin than that determined by the “carboxy hemo- 
globin” method. There was a still greater dis- 
crepancy when an estimation was made of the 
quantity of hemoglobin as acid hematin. This 
remarkable variation in the figures arrived at by 
different methods suggested that there was some 
abnormality in the hemoglobin. Spectroscopic 
examination revealed the presence of a large amount 
of methemoglobin, which, of course, does not com- 
bine with either orygen or carbon monoxide. 
Hematin is derived from both hemoglobin and 
methemoglobin; therefore the estimation by the 
“acid hematin” method revealed an apparently 
higher percentage of hemoglobin than either of the 
other two methods. Search of the oral contents and 
the feces for Wallis’s nitrite-producing bacillus was 
fruitless. Purgation had no effect on the cyanosis. 

The patient commenced labour at approximately 
full term on March 3, 1931. . As it was estimated 
that she possessed only seven grammes of func- 
tioning hemoglobin per hundred cubic centimetres 
of blood, she was given a transfusion of six hundred 
cubic centimetres of citrated blood. The cyanosis 
almost disappeared after the transfusion, but was 


1 Archives of Internal Medicine, October, 1932. 
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again pronounced six weeks later. Dieckmann 
remarks that the pulse rate, which was 120 per 
minute at the time of her admission, varied from 
80 to 100 ante partum and 70 to 90 post partum; 
but he does not make it clear whether the rate 
decreased before or after the transfusion of blood. 


Dieckmann draws attention to the work of 
Warburg, Kubowitz and Christian. These investi- 
gators treated mammalian red blood corpuscles with 
amyl nitrite to convert hemoglobin to methemo- 
globin ; they found that, when corpuscles so treated 
are incubated with glucose or lactic acid, the 
methemoglobin oxidizes the reducing substance and 
becomes converted to h#moglobin; the hemoglobin 
readily combines with oxygen to form oxyhemo- 
globin. Dieckmann found that the glycolytic 
activity of his patient’s red blood cells was normal, 
and he assumes that the blood would be capable 
of rapidly reducing methemoglobin. He suggests, 
therefore, that the methemoglobinemia was due to 
the presence of a substance capable of oxidizing 
hemoglobin rather than one capable of reducing 
oxyhemoglobin. This, of course, though interesting, 
is pure theorizing. It must be borne in mind that 
the glycolytic activity of the patient’s red blood 
cells was not tested until after the blood transfusion 
had been carried out. . 

One of the most interesting features in this case 
was the remarkable decrease in the cyanosis as a 
result of the transfusion. The hemoglobin contained 
in 600 cubic centimetres of healthy blood was able 
to carry enough oxygen to give the patient an 
almost healthy colour. There was practically no 
cyanosis for at least a fortnight, possibly consider- 
ably longer; the patient was not available for 
observation during a period of four weeks. It 
would appear that the conversion of heemoglobin 
into methemoglobin is a slow process. 

It is known that methemoglobinemia may persist 
vor many years; but, according to Dieckmann, a 
duration of twenty-seven years has never previously 
been noted. Of course there is no actual proof that 
in this.imstance the disease (if disease it can be 
called) was congenital. Even if it commenced in 
early infancy it seems very doubtful whether it 
could be due primarily to intestinal intoxication. 

Obviously a person cannot live when all his 
hemoglobin has been converted to methemoglobin. 
There must always be at least sufficient hemoglobin 
to carry the amount of oxygen necessary for life. 
The relative amounts of hemoglobin and methemo- 
globin must vary greatly in different cases. Doubt- 
less minor degrees of methemoglobinemia occur ; 
possibly they are quite common and are often over- 
looked. The significance of the cyanosis due to 
severe methemoglobinemia even might be missed. 
It is worthy of note that an estimation of the hemo- 
globin content by any of the usual methods is of 
no value in diagnosis; also it might give misleading 
evidence, as it might reveal that a methemo- 
globinemic person has an apparently high per- 
centage. of hemoglobin while actually he has 
insufficient to maintain him in health. 


THROMBO-PHLEBITIS MIGRANS. 


RerereNnce te thrombo-phlebitis migrans is oppor- 
tune owing to the recent appearance of two papers, 
one by A. B. Walker and the other by Norman 
Kletz.. As the name implies, the condition is a 
thrombo-phlebitis occurring in the veins and tending 
to reappear in various situations. As a rule there 
is neither a preexisting affection of the veins nor 
any gross cause. The superficial veins are generally 
affected first and later the veins of the viscera and 
even of the brain may be involved. With the appear- 
ance of every fresh thrombosis there is fever and 
a moderate leucocytosis. The illness has a long 
duration and almost always results in recovery. As 
Kletz points out, the general features suggest a 
bacterial cause, presumably blood-borne from some 
cryptic focus. If this be so, the process is a bac- 
teriemia and not a septicemia. It is known that 
some apparently healthy persons have streptococci 
and other microorganisms circulating in their 
blood. (In this connexion readers are referred to 
an abstract of a paper by Reith and Squier pub- 
lished at page 34 in last week’s issue.) It is remark- 
able, however, that in no case of thrombo-phlebitis 
migrans has a positive blood culture been obtained. 
This fact, as Kletz rightly states, “does not mini- 
mize the probable correctness of the suggested 
mechanism”. He adds that in a low grade periodic 
bacteriemia it would be reasonable to expect to 
obtain a positive blood culture only if it were pos- 
sible to obtain the blood either immediately prior 
to the onset of phlebitis or at the exact point of 
onset. Both Walker and Kletz report cases of their 
own, and Walker summarizes in a table fifteen cases 
reported by various authors. In seven of the fifteen 
cases no etiological factors are recorded. In eight 
the tiological factors are stated as: marked pyor- 
rhea; septic roots; dental sepsis, antrum and 
frontal sinus; tonsils unhealthy; septic teeth; 
scarlet fever and infected mastoid: scarlet fever; 
septic erosion in cervig uteri. In the case reported 
by Walker the patient had had an operation for a 
deviated septum some years before the onset of 
thrombosis, but had had no other illness. One of 
Kletz’s patients had been operated on for an affec- 
tion of the ankle joint, thought to be tuberculous. 
In his second case no etiological factor was dis- 
covered and the patient died of cerebral thrombosis. 
His third patient had been involved in a motor 
accident. The phlebitis of his fourth patient fol- 
lowed a successful labour which took place after 
repeated gynecological operations. His fifth patient 
gave no history of injury or of previous acute illness. 
The wtiological factors mentioned in this series 
might give rise to a septic focus or to a locus 
minoris resistentia; in the absence of an obvious 
factor, minor injuries might have been responsible. 
Even if an #xtiologic¢al factor is present, there must 
be a defect in the patient’s powers of resistance 
before thrombosis will occur. 


1The Lancet, October 29, 1932. 
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Abstracts from Current 
Medical Literature. 


DERMATOLOGY. 


Schiz h wry i 

T.. BenepexK (Archives of Derma- 
tology and Syphilis, September, 1932) 
gives the results of his observations 
and investigations into the xtiology 
and pathogenicity of pityriasis rosea. 
He claims that this eruption is not 
an independent entity, but only a 
separate clinical manifestation of a 
single etiological factor, the constant 
endoparasitism of Schizos hominis 
Benedek, 1927, in man. This parasite 
was found to be commonly present in 
the blood of the umbilical cord, and 


the method of transmission is stated: 


to be by the placenta. The author 
divides the clinical forms of infection 
by this parasite into “mycosis” and 
“mycide” forms. An example of the 
mycosis form is given as Unna’s sebor- 
rheic eczema, whilst pityriasis rosea 
is an example of the mycide form. 
The relationship of pityriasis rosea 
to Hutchinson’s pompholyx is men- 
tioned, Avtiologically the pityriasis 
rosea is produced by Schizos hominis 
which is carried by the blood stream 
into the skin already allergized to this 
parasite, and is then broken down and 
decomposed in the lesion itself under 
the action of the macrophage. Hence 
pityriasis rosea can be defined as a 
dermatosis of a mycide character, as 

a schizosaccharomycide due to the con- 
stant endoparasitism.of this organism, 
The existence of this mycide is 
claimed to be proved by the evidence 
of: (i) the primary mycotic focus; 
(ii) the specific allergy; (iii) the 
presence of the parasite in the blood 
during the exanthems; (iv) the 
presence of the parasite in the cutane- 
ous lesion in its vegetative forms; 
(v) the potentialities of exacerbation, 
clearing up or interruption of the 
exanthem by the specific allergen, 
schizosaccharomycin. The outbreak, 
diffusion and course of the exanthem 
ot pityriasis rosea follows, . like 
measles, Mayerhofer’s universal bio- 
logical law of fractionated saturation. 
Recurrences are theoretically possible 
and have been observed. 


Dye Dermatitis in Relation to 
Idiosyncrasy. 


J. I. Ineram (The British Journal 
of Dermatology and Syphilis, August- 
September, 1932), in a report on cases 
and investigations relating to derma- 
titis due to contact with dyestuffs, 
states that approximately 4% of 
normal individuals show an idiosyn- 
crasy towards the phenylenediamines. 
In these subjects contact with the 
chemicals provokes dermatitis. The 
resulting dermatitis may not appear 
for a period varying from twenty-four 
hours to twenty-four days after con- 
tact. These delayed reactions confirm 
the view that the dermatitis is a sen- 
sitization phenomenon. The import- 
ance of determining the ease with 


which sensitiveness may be acquired 
has been indicated, but has not yet 
been investigated. It is evident from 
this work that “patch test” investiga- 
tions need to be kept under close 
observations for a period of not less 
than one month to secure full and 
accurate results, It is of interest 
whether the delayed reactions are 
indicative of a mild degree of sen- 
sitization or are the result of the 
development of sensitization in the 
epidermis after the application of the 
chemical. The subject has been re- 
viewed from the larger front of 
industrial dye dermatitis through the 
particular hair and fur dye cases up 
to a rare case of dermatitis arising 
from the wearing of a dyed garment. 
The author states that dye dermatitis 
is definitely allergic, a reaction de- 
pendent upon personal idiosyncrasy. 
It must be taken outside the realm of 
chemical irritant dermatitis within 
which it is at present. This matter 
is of profound medico-legal importance. 
It should be stressed that the problem 
is entirely a clinical and not in the 
least a chemical one. If this funda- 
mental fact were admitted and acted 
upon, much serious litigation would 
be avoided. It is a legal problem to 
determine the degree te which idio- 
syncrasy should be considered, though 
we may advise as to its incidence. 
Interest must lie not only in the 
natural sensitiveness to such a dye- 
stuff, but in the readiness with which 
such sensitiveness can be acquired. 


Dermatitis Gangrenosa infantum in 
the Course of Scarlet Fever. 


H. D. Pasacnorr AND N. SoBEL 
(Archives of Dermatology and 
Syphilis, September, 1932) report a 
case of dermatitis gangrenosa in a 
child aged five years as a complica- 
tion of scarlet fever. The lesions 
appeared in the third week of the 
disease in one crop. Recovery was 
complete in three months with super- 
ficial and some deep scarring. The 
occurrence of a localized area of 
necrosis at the site of the puncture 
made for the withdrawal of blood for 
culture showed lowered resistance of 
the skin. The etiology of this con- 
dition is not definitely established. 
The possibility is considered that this 
condition represents a clinical mani- 
festation of the Schwartzman pheno- 
menon of local cutaneous reactivity as 
experimentally produced in animals. 


. Monilia Pinoyi. 

D, H. Haver (The British Journal 
of Dermatology and Syphilis, August- 
September, 1932) has undertaken a 
series of experiments which go to 
prove the pathogenicity of Monilia 
pinoyi and also its stability of type. 
The cultural characteristics, of the 
organisms isolated were investigated 
under a variety of conditions and con- 
siderable attention was eid to the 
thermal death-point and fits correla- 
tion to toxicity. The medium of 
election was still found to be glucose 
1% agar and closely second to this 
was mannitol 1% agar. There was 


never any hyphal formation, and the 
sugar reactions have remained con- 
stant. The organism is resistant to 
drying for at least three weeks. No 
evidence of spore formation was 


obtained,. On observing the effect of . 


certain dyes on the growth, it was 
found that brilliant cresyl blue was 
definitely inhibitant to growth in the 
absence of sugar. Copper nitrate was 
also found definitely to inhibit the 
growth. Owing to the beneficial effect 
of monsol dressings in cases of 
paronychia, the inhibitory action of 
monsol was also investigated.. Con- 
trol emulsions of Staphylococcus 
aureus and Bacillus proteus were 
used, Monsol appeared to have a 
slightly selective effect on .Monilia 
pinoyi. The thermal death-point was 
reasonably constant for most strains, 
but this covld, however, be modified 
by enhancing the virulence of the 
organism through animal passage; 
also strains which had received rela- 
tively high temperatures were less 
virulent. A series of experiments was 
conducted on rabbits. Monilia injected 
produced serious results in ten rabbits, 
and a ciaim to have fulfilled Koch’s 
postulates for the “bolster hail” type 
is put forward. 


UROLOGY. 


Segmental Extraduraf Analgesia. 

G. (Journal d’'Urologie, 
March, 1932) describes the results of 
the first year’s work on segmental 
extradural analgesia, a method origin- 
ated by Dogliotti, of Turin. Instead 
of securing extradural percolation of 
a weak anesthetic fluid by injection 
in the sacral hiatus, this is done at 
appropriate positions along the verte- 
bral column. A lumbar puncture 
needle is used, but instead of, pene- 
trating the duro-arachnoid theca, it is 
caused just to penetrate the liga- 
mentum flavum. The point of the 
needle now lies in the peridural space, 
which is not so narrow as is gener- 
ally believed. The solution used is 
1% “Novocain”, slightly adrenalinized, 
and the vehicle is physiological saline 
solution. The injections are made 
between the tenth thoracic and second 
lumbar spines for upper abdominal 
and renal operations, between ‘the first 
lumbar and fourth lumbar spines for 
bladder and other lower abdominal 
operations.. Not more than forty to 
sixty cubic centimetres of the solu- 
tion are required, and its spread in 
the extradural space is determined 
partly by the amount of fluid injected, 
partly by the posture in which the 
patient is placed after the injection. 
Certain advantages over intradural 
spinal analgesia and paravertebral 
analgesia are claimed for the new 


method. 


Spontaneous Rupture of the Kidney. 
C. P. Matut (Urologic and.Cutane- 
ous Review, September, - 1932) - de- 
scribes five personal cases of spontane- 
ous rupture of the kidney; and gives 
‘a résumé of the subject. Briefly, his 
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conclusions are: (ij) Spontaneous, non- 
tretmatic rupture occurs only in a 
kidney previously weakened by. some 
pathological condition, hydronephrosis 
usually associated with stone, poly- 
cystic disease, chronic nephritis, pyelo- 
nephritis, tuberculosis, hemophilia, 
abscess, tumour, infarct or aneurysm. 
(ii) Pelvic rupture is characterized 
by urinary extravasation; parenchy- 
matous rupture is associated with 
extravasation of blood. Both . may 
occur simvitaneously. (iii) Kidneys 
weakened by such causes are subject 
to rupture by back pressure due to 
lower urinary tract obstruction or by 
very slight injuries, including 
muscular exertion. (iv) Diagnosis is 
difficult. Pelvic rupture is always con- 
firmed by pyelography; but paren- 
chymatous rupture is not always 
demonstrable by this means. (¥) 
Very debilitated and shocked patients 
should have a preliminary nephros- 
tomy, nephrectomy or repair being 
performed at a later stage. Immedi- 
ate surgical intervention is the only 
successful treatment. 


F, H.. of Urology, 
October, 1932) describes three cases 
of renal disease in which the most 
prominent or even the only symptoms 
were gastro-intestinal: nausea, vomit- 
ing, eructations, constipation et 
cetera. In one case the symptoms 
could easily have been due to the 
pressure of a large hydronephrotic 
mass on the second portion of the 
duodenum, that is, purely mechanical 
in, origin. But in the other two cases 
no such explanation was possible. No 
changes in the gastro-intestinal tract 
were discoverable by any of the usual 
means of examination. Removal of 
the renal cause of the trouble was 
followed by coinplete disappearance of 
the gastro-intestinal symptoms in all 
three cases. A reflex effect through 
the sympathetic system is the explana- 
tion usually given for these 
phenomena, 


.Perinephritis with Fistula into a 

Bronchus. 

J. L. CrensHaw (Journal of Urology, 
October, 1932) describes two cases of 
perinephritic abscess rupturing into a 
bronchus. The condition is rare, but 
it should be thought of when a peri- 
nephritic abscess is accompanied by 
cough, especially with the patient in 
the recumbent position; also if exces- 
sive sputum is formed and when the 
X ray examination discloses elevation 
of the diaphragm. Early diagnosis 
and drainage of the perinephritic 
abscess are called for to prevent pul- 
monary injury. A cystoscopic pyelo- 
gram may show extension of the con- 
trast medium through the diaphragm, 
provided the perinephritic suppuration 
has originated in renal suppuration. 


_ Accidents of the Pelvic Ureter. 

W. Beach (The Journal of 
Urology, July, 1932), in a study of 
cases of accidental injury to the pelvic 


ureter in the female, arrives at the 
following. conclusions: * (i) 
ureteral accidents can be forestalled. 
Preliminary ureteral catheterization is 
advised for difficult cases. (ii) Com- 
plete ureteral section disorganizes the 
neuro-muscular mechanism and usually 
dooms. the kidney, (iii) Rate of 
kidney dissolution is largely deter- 
mined by treatment. (iv) Cysto- 
ureterotresis is the operation of elec- 
tion. (v) Ideal ureteral anastomosis 
may result in segmental atony or stric- 
ture plus infection. (vi) Nephrectomy 
should be deferred till the load is 
gradually transferred to the other 
kidney. It is contraindicated at the 
time of injury to the ureter. 


Laminaria Ureteral Bougies. 


A “SPONTANEOUS EXPANDING” ureteric 
bougie is presented by B. E. Fillis 
(The Journal of Urology, July, 1932) 
for dilatation of the ureter. It is 
claimed that the new instrument, 
which is made of sea-tangle, is easy, 
efficient, safe and economical in use. 


Function of Human Ureter. 


ArTer ten years’ research, H. R. 
Trattner (The Journal of Urology, 
July, 1932) has perfected the “hydro- 
phorograph”, an instrument designed 
to make graphic records of the con- 


* tractions of the human ureter. The 


author claims that “hydrophoro- 
graphy” is valuable in filling the gaps 
in the chain of diagnostic data which 
are left by present urinary investiga- 
tion. In some cases it is said to give 
more accurate results than pyeloscopy 
or pyelography and to be less liable 
to fallacies arising in these procedures. 
A full description of the instrument 
and its uses is combined with observa- 
tions on physiological and pathological 
conditions of the ureter. 


Aneurysm of Renal Artery. 


ANnEuRYsM of the renal artery is 
reviewed and a personal case is 


’ recorded by C. P. Mathé (The Journal 


of Urology, June, 1932). The condi- 
tion is very rare, only seyen cases 
having been diagnosed before opera- 
tion or autopsy. There are no invari- 
able characteristic signs or symptoms. 
Pain, hematuria and tumour are the 
leading symptoms and, “when present, 
systolic bruit is characteristic”. Radio- 
graphically, a ring-shaped shadow is 
very suggestive of calcified aneurysm 
when situated near the hilum. The 
onset of symptoms precedes death by 
a very short period. Hence operation 
is urgent. Of thirty-six untreated 
patients, all died soon after the onset 
of symptoms. Of seventeen patients 
subjected to nephrectomy, sixteen 
recovered. More conservative surgery 
has failed.. In nephrectomy the author 
advises the early application of a 
clamp, as every surgeon operating for 
this condition has experienced a tear 
of the aneurysm, due to the bases 
of the vessel. 


Transurethral 


R. S.. Love (Urologic and Cutane- 
ous Review, November, 1932) pro- 


phesies that: operation of 
tectomy will to’ some degree 
obsolete it will be 
replaced by electro-coagulation prosta- 
totomy. The new operation has a 
greatly decreased mortality rate, 
quicker cure and far less suffering 
for the patient than the old. The pre- 
operative treatment should be not one 
whit less carefully carried out than 
for prostatectomy. This is laid down 
as a principle of first importance. 
After the coagulation operation has 
been performed, a 24 French catheter 
should be left indwelling for three 
days. The bladder should be irrigated 
daily till all sloughing of tissue 
ceases. 


The Rarer Causes of Renal 
Heematuria. 

R. CHWALLA (Zeitschrift fir 
Urologie, August, 1932) states that the 
so-called essential renal hematuria is 
really a symptom of an actual disease 
of the kidney. Nevertheless, even with 
modern diagnostic means there still 
remain cases in which the exact diag- 
nosis cannot be made. During recent 
years there has been an increasing 
trend towards conservatism in the 
treatment of these cases, with conse- 
quent diminution in the proportion of 
nephrectomies, so that the scientific 
study of these cases has received a 
set-back. Generally speaking, nephrec- 
tomy is considered justifiable only 
when dangerous bleeding persists, or 
when there is a justifiable suspicion 
of a renal neoplasm. It is only rarely 
that total splitting of the organ during 
operation gives more information 
regarding «etiology. After decapsula- 
tion or nephrotomy, which are the 
operations usually employed as being 
less radical than nephrectomy, recur- 
rence of the bleeding occurs in a 
certain proportion of cases. The 
author makes a study of other 
surgeons’ figures and adds a study of 
thirty-seven cases of his own. Out of 
these thirty-seven he submitted fifteen 
to nephrectomy. In five cases he did 
decapsulation and had only one recur- 
rence of bleeding. This occurred after 
a lapse of three years, the disease 
present being granular pyelitis. In 
two cases the exterior of the kidney 
only was explored; there was no 
recurrence of the bleeding in one and 
the other case could not be followed 
up. In fifteen patients the bleeding 
ceased without operative intervention. 
In ten of these no recurrence was 
noted. Later observation was not pos- 
sible in the remaining five, In all, 
twenty-three of the thirty-seven 
patients were followed up. There was 
only one death. This oceurred in one 
of the patients submitted to nephrec- 
tomy, who had lost a great deal of 
blood before the operation, and death 
was due to failure of function of the 
opposite organ. The various causes 
of bleeding actually determined in the 
series of cases included the following: 
nephritis, pyelonephritis, renal. .pur-. 
pura, vascular hypertension, granular. 
pyelitis, hydronephrosis, radiolucent 
uratic calculus, uraturia, renal: car-. 
cinoma and renal ptosis. ; 
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British Wevical Association Mews. 


SCIENTIFIC. 


A MEETING oF THE New SovurnH WALEs BRANCH OF THE 
British MEDICAL AssociaTION was held on November 24, 
1932, in the Robert H. Todd Assembly Hall, British Medical 
Association House, 135, Macquarie Street, Sydney, Dr. 
A. J. Greson, the President, in the chair. 


Poliomyelitis. 

Dr. Kaken Hetms read a paper entitled: “A Report of 
the Epidemic of Poliomyelitis in New South Wales, 
1931-32” (see page 43). 

Dr. E. H. M. StepHen read a paper entitled: “The Recent 
Epidemic of Poliomyelitis from the Physician’s Point of 
View” (see page 60). 

Dr. A. W. CAMPBELL congratulated the readers of the 
two excellent papers. Much had been said concerning the 
preparalytie stage of poliomyelitis, and he would confine 
his remarks to this stage and to some neurological com- 
ments on it. He felt that those who had not made a 
special study of infantile paralysis were not sufficiently 
aware that the virus of infantile paralysis did not attack 
the central nervous system at one particular point, but 
attacked it generally and spared no part. There was no 
doubt of the truth of this; it was known from examinations 
of the brain in acutely fatal cases and from experimental 
observations on animals. The most important thing to 
remember was that the first stage of the disease was one 
of extreme congestion of the entire nervous system. If 
they remembered this primary invasion, they could explain 
many features arising in the preparalytic stage; for the 
acute poliomyelitis which gave the disease its name and 
the child paralysis was but a secondary pathological 
change. Dr. Campbell said he would pass over the symp- 
toms of headache, vomiting et cetera, and come to the 
more striking phenomena of the disease. Convulsions 
occasionally occurred in the preparalytic stage, and they 
must be due to irritation of the discharging nerve cells 
in the cortex. The onset of cerebro-spinal pleocytosis must 
also be due to some irritation of the central nervous 
system. That fine tremor, another early phenomenon, must 
be ascribed to some central change, possibly in the corpus 
striatum. Another symptom was pain, which was often 
severe; often when the child was touched anywhere it 
would cry out. How was this to be explained? It had been 
Stiggested that this was due to a petipheral cause, to 
irritation of the nerve endings in muscle or of the sensory 
spinal nerve roots. But no suggestion of a peripheral 
cause could be justified. Pain was also in all probability 
a centrally caused phenomenon, perhaps due to irritation 
of that part of the brain that received impressions of 
pain (thalamic region) or to irritation of the cortex. If 
in the conscious human subject the post-central cortex was 
irritated, pain was felt. Dr. Campbell made the suggestion 
that this pain was of central origin. 

The spine sign indicated rigidity of the spinal muscles. 
This had been said to be the result of pain, but Dr. 
Campbell thought that this was putting the cart before 
the horse. Cramp was painful, but pain was never the 
cause of cramp. According to the principle of Hughlings 
Jackson, it could be explained as a “release phenomenon”, 
in the same Way as they could explain all rigidity, whether 
it oecurred in “decerebrate rigidity”, or hemiplegia, or 
meningitis, or other conditions. It was Hughlings 
Jackson’s opinion that from the central nervous system 
downwards there ran two streams of nervous impulse, one 
from higher parts governing clonic or changing move- 
ments, the other from lower parts governing tonie or 
fixation movements. If the balance was disturbed, one or 
the other got the upper hand and there was trouble. The 
spine sign was only a part of the “decerebrate rigidity”. 

In conclusion, Dr. Campbell expressed regret that there 
was 80 little of practical value ii what he had said. The 
viewpoint was narrow, yet these considerations were of 
some interest. If a child showed the signs he had 


discussed, then the child was certainly hard hit by the 
disease. 


Dr. R. DicKx said that he was pleased to have had the 
opportunity of being present to hear the two papers. He 
had had an opportunity of being a member of the Infantile 
Paralysis Committee and had been asked to be on it pos- 
sibly because he was a departmental officer. Through the 
active interest of Sir Charles Clubbe the committee was 
formed and it was through him, too, that it had the 
money to enable it to carry out its activities. 

In dealing with infantile paralysis, there was little that 
the Department could do in the way of prevention. It was 
a most elusive disease to deal with preventively. They 
had heard something about the treatment of infantile 
paralysis that night. In Boston, four or five years ago, 
Dr. Dick had met Aycock, an active member of the 
infantile paralysis committee set up by Harvard University, 
and Bigelow, State Commissioner of Health. Convalescent 
serum was being tested in cases then occurring in Boston. 
Ten patients had been treated by serum and no paralysis 
had supervened. According to the latest reports of the 
infantile paralysis organizations set up in New York, a 
considerable number of patients had been treated under 
control conditions with serum during the 1931 epidemic, 
during which some 4,000 cases were notified. The serum, 
however, had not apparently had any substantial influence 
for good. They had still a long way to go in order to 
produce something more effective. In New South Wales 
some beneficial effects had been produced. A committee 
of this sort was very useful in the community; the public 
health department could do much, but it was well to have 
some additional organization available to deal with special 
problems. 

In regard to infantile paralysis, three things were aimed 
at: First, they endeavoured to diagnose cases as early 
as possible. To this purpose the Infantile Paralysis Com- 
mittee could spread propaganda and arouse the interest 
of medical practitioners so that cases would be discovered 
earlier and patients might be given the benefit of serum. 
Dr. Helms had only spoken of 200 cases in the metro- 
politan area, but there had been 460 in the State. The 
country practitioner should have every facility at his 
disposal to help him. ‘Secondly, the hospitalization of the 
patient was most important. In Sydney they were for- 
tunate in being able to centralize these patients in the 
Children’s Hospital. Thirdly, there was the question of 
rehabilitation, the sphere of the orthopedic surgeon and 
the masseuse. It was also necessary to have some 
organization that could follow patients up after their 
discharge from hospital. 

Dr. Dick referred to cases of infantile: paralysis that 
occurred at Bargo, on the southern line. In the first place 
it was thought that insects might have had something to 
do with the spread of infection. The aid of a medical 
officer of the Council for Scientific and Industrial Research 
had been sought and an investigation had been carried out. 
But nothing had been found that would lead them to 
suspect that insects had anything to do with the spread 
of the disease. Dr. Dick said that the disease was spread 
by discharges from the naso-pharynx. Though the results 
obtained in dealing with infantile paralysis were not so 
striking as they would like, Dr. Dick believed that adequate 
supplies of serum should still be available. 


Proressor Harvey Sutton said that his réle resembled 
that of Dr. Campbell in having something not of practical 
importance to say; though perhaps some of it was practical 
experience. The position as to the epidemic of infantile 
paralysis was difficult. In diphtheria it was not difficult 
to find the carrier of the disease and to test the virulence 
of the organism. In infantile paralysis this could be done, 
but was a very difficult and laborious procedure. Dr. 
Sawers, at the School of Public Health and Tropical Medi- 
cine, had isolated a local virus and . demonstrated its 
consistent effect on monkeys. They might in the future 
be successful-in testing sera and in finding carriers, but 
it required patience and skill. Much had yet to be worked 
out on the epidemiology of this disease. Professor Sutton 
mentioned the extraordinary seasonal incidence of the 
disease, beginning in December. No good reason was 
known why this should be so, nor why certain children 
were picked out. It had been suggested that bottle-fed 
infants were more susceptible; others said ‘that those 
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children who were most protected. seemed to be more 
readily attacked. Adults had definitely been proved to be 
carriers of the disease as in epidemic meningitis. Immunity 
appeared to be produced by general contact with other 
children. The proportion of cases of infantile paralysis 
was found to vary inversely as the density of the 
population. Automatic immunity was produced by contact 
as in diphtheria. 

Professor Sutton was puzzled by the denial of “abortive” 
cases of infantile paralysis. Were these cases that were 
not recognized? When infantile paralysis occurred, a 
considerable number of febrile cases, “pyrexia of unknown 
origin”, were reported. Why was it that only certain 
children were affected by the disease? The disease almost 
never attacked more than 5% of a population. The testing 
of sera revealed that sera of some who had never had 
infantile paralysis had a protective value. It had been 
stated that the proportion of people attacked and the 
mortality were higher as they proceeded from warm tem- 
perate to cold temperate regions. In Australia, however, 
more infantile paralysis was reported in Victoria than 
in New South Wales, and less in Queensland than in New 
South Wales. Perhaps the density of population might 
override the effect of climate. The epidemiology of the 
disease would not be made quite clear until investigations 
were carried out in the country. In the city there was 
always the difficulty of tracing what happened to the child 
for the six to ten days or so before the disease manifested 
itself. In the country it would not be so difficult. It 
would be interesting to discover the happenings that 
accounted for serious cases. Professor Sutton said that 
he was astonished, not that epidemics increased, but as to 
why they decreased. At the end of March the epidemic 
subsided, the country curve following six months later. 
An immunizing wave probably accompanied a general 
epidemic. 

Professor Sutton said that he had been impressed by 
the work done at Harvard. An artificial respiration 
apparatus of the Drinker pattern was used with remarkable 
effect. This was a canister with rubber inlet connected 
with an eccentric pump capable of producing fifty alterna- 
tions of pressure, positive and negative, a minute. A 
monkey with complete paralysis of the respiratory muscles 
was kept going within this for five days. Such an 
apparatus might be useful at the Children’s Hospital in 
severe cases with respiratory paralysis. 


Dr. A. E. Macnin said that he felt puny amongst so 
many intellectual giants. There was one little point 
which, though not very technical, might be of interest to 
the meeting. Dr. Machin was an officer of the Education 
Department and the recent epidemic had at one time 
caused him considerable anxiety. He showed a chart that 
he had prepared. He was indebted to the Health Depart- 
ment for information as to the incidence. The epidemic 
had risen -sharply in December and in the metropolitan 
area reached its peak during the school vacation. A 
section of the Press started a campaign against the 
reopening of the schools, but Dr. Machin was against the 
closure of schools during epidemics and there appeared 
to be no reason to depart from the usual practice in this 
epidemic. So the schools reopened at the end of the 
vacation as usual; and in the metropolitan area the 


epidemic coincidentally started to drop and continued to 


drop sharply with one or two intermissions until its 


decline; this, however, was probably due to the usual 


seasonal variation. In the country the curve of incidence 
continued to rise slightly for a few days after the schools 


opened and then declined as in the metropolitan area, there 


having been a continuous lag in the epidemic in the 
country districts. Dr. Machin thought that this effectively 
showed that there’ was no relationship between epidemics 
and the opening or closing of schools. 

Dr. Machin paid tribute to the work of the Rotary Club 
and the Cripples Society for crippled children suffering 
from the sequela of the disease. The Education Depart- 
ment was also concerned with this work, and they had 
been able to establish a school for physically handicapped 
children at the Royal Alexandra Hospital for Children. 
There had been forty pupils in attendance since 1930. It 
was also hoped to establish centralized schools for cripples 


in the metropolitan area, but the establishment of such 
schools became a pine of economics, and for some 
time to come would be impossible. 


De. T. Drxon Huemes referred te the question of 
immunity. He wondered whether any work had been 
done regarding the antiviral properties of the blood of 
the normal individual. 

Dr. Tebbutt, in reply to Dr. Hughes’s question, 
said that no work had yet been done in Sydney on the 
virus-neutralizing properties of the blood of the normal 
individual. In carrying out tests on some convalescent 
sera, they had used as controls the sera of two normal 
infants. In each instance the serum failed to neutralize 
the virus, but later on one serum gave some protection. 
This work was being carried out by Dr. W. C. Sawers. 

In regard to what Professor Sutton had said concerning 
an apparent wave of immunization, Dr. Tebbutt said that 
work carried out in America showed that immunization 
went on all through and was not confined to epidemic 
times. Dr. Tebbutt thought that recent reports regarding 
the Drinker respirator were not very satisfactory. Some 
children died in it, and some who survived were such 
wrecks that it seemed a shame to have kept them alive. 
Perhaps the respirator might be of use in other conditions, 
but it seemed to have a limited field in infantile paralysis. 

Dr. Tebbutt said that he would like medical. practitioners 
not to have a feeling of disappointment in regard to the 
results achieved in this recent epidemic. The results 
had been identical with those obtained in New York, which 
was a far wealthier centre, with greater facilities for 
organization, The results of serum therapy had been put 
forward impartially. They must continue to try to get 
early diagnosis in infantile paralysis and to go on until 
better methods of treatment were forthcoming. Research 
was being carried out abroad on the production of specific 
sera of possibly greater value than convalescent sera, but 
no serum would be of value without early diagnosis, This 
might be said to be true in all infective diseases. 


Dr. A. J. Gipson said that Dr. Helms was to be con- 
gratulated on the way in which she had presented the 
results of the recent epidemic to them that evening. 
Considering the great mass of material and the work it 
entailed, and the numerous graphs and tables that had 
been drawn up, Dr. Helms had handled the subject 
wonderfully. It was impossible to digest all the figures 
mentally at such short notice. But when they were 
published medical practitioners would appreciate the 
v-lue of the Committee’s work. These scientific results 
would be a guide in future epidemics. From Dr. Stephen 
they always looked for an interesting and graphic 
description of disease, and they had not been disappointed. 


Dr. Helms, in reply to Professor Sutton, said that 
there appeared’ to have been few abortive cases of polio- 
myelitis in the recent epidemic. Kramer and Aycock had 
investigated cases of mild febrile illness which occurred in 
children during an epidemic, but could find no evidence 
that these were abortive cases of poliomyelitis. 


Dr. Stephen, in reply, thanked the speakers for their. 
comments. The results stated in Dr. Helms’s paper had 
entailed an enormous amount of work by various people. 
One of the few pleasant things about the epidemic had 
been the willing collaboration between Dr. Helms and the 
staff of the Royal Alexandra Hospital for Children. The 
members of the Pathology Department and of the resident 
medical staff had given much time and good service in 
furthering the work. Dr. Helms’s graphs represented a 
study of the details of all the cases from which they had 
been constructed. Dr. Stephen felt sure that this work 
would be of practical value. 


Public bealtd. 
POLIOMYELITIS IN VICTORIA. 
Dr. Joun Date, Medical Officer of Health of Melbourne, 


and Chairman of the Medical Committee controlling the 
Poliomyelitis Campaign in Victoria, has forwarded a 
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report of the Medical Officer of the Poliomyelitis Com- 
mittee of Victoria. The report, which covers the period 
July 1 to October 31, 1932, is as follows: 

Incidence,—During the period under review only seven 
cases of poliomyelitis have been notified throughout the 
State: five from country districts and two from the city. 

On investigation, one of these cases proved to be a 
condition other than poliomyelitis, and in two instances 
the details have not yet been received from the notifying 
practitioner. 

Of the four proved cases, two were mild and were treated 
without serum and recovery has been practically complete 
in each case. The remaining two cases were more exten- 
sively paralysed, some weakness being present in each 
instance when first seen. Serum was given in both cases 
and they are now improving. 

Renewal of Serum Stocks at Depéts.—With the prospect 
of the warmer season commencing, it was decided to replace 
the supplies of serum at the country depéts with a more 
recent batch. In practically every instance the older 
supplies have been returned and a new stock forwarded 
to replace them. 

Present Stock of Serum (as at October 31, 1932).—The 
stock of convalescent serum at present on hand is made 
up as follows: 

Commonwealth Serum Laboratories 
(including 700 c.cm. for 


Tasmania) 6,220 c.cm. 
Alfred Hospital 275 c.cm. 
Children’s Hospital 150 c.cm 
Melbourne Hospital 200 c.cm. 
Town Hall ~ .100 c.cm 
North Melbourne 790 c.cm. 
Ballarat 60 c.cm. 
Bendigo 80 c.cm 
Colac .. 60 c.cm. 
Dimboola 160 c.cm 
Geelong 40 c.cm 
Hamilton 60 c.cm. 
Maffra . 60 c.cm. 
Mildura ‘ 60 c.cm. 
Moe 60 ¢.cm. 
Mooroo 60 c.cm 
Swan Hill 60 c.cm. 
Wangaratta 520 c.cm 
Yarram 170 c.cm. 
Warrnambool 60 c.cm. 


Pooled Normal Human Serum—Ezperimental Work.— 
During the past few months a considerable amount of 
experimental work has been carried out at the Walter and 
Eliza Hall Institute to demonstrate the efficacy of pooled 
normal human serum in protecting against the polio- 
myelitis virus. Up to the present time the research 
indicates that the serum has a certain degree of protective 
action, but is not as potent as the convalescent serum. 
Further experiments are in progress at the present time 
in an attempt to estimate quantitatively the degree of 
protection conferred by the pooled serum as compared with 
the convalescent serum. These researches should indicate 
definitely whether or not the pooled normal human serum is 
sufficiently potent to be of practical therapeutic value. 

The results will be submitted immediately the work 


is completed. 
Rosert Soutusy, M.D., 
Medical Officer to the Committee 
Controlling the Poliomyelitis 
Campaign. 
 Dbituarp. 
CHARLES PERCY BARLEE CLUBBE. 


Few men have done more for the sick public of New 
South Wales than the late Charles Percy Barlee Clubbe; 
few, if any, have been more trusted by their colleagues, 


and no member of the medical profession has been more 
beloved by people in all stations of life. Many men who 
pass the allotted span of three score years and ten rest 
on their laurels and are content to live in the memory of 
past achievement, but Clubbe, essentially a man of action, 
continued until the end of his life to inspire others to 
work and to direct and te take an active part in several 
undertakings. We can therefore truly say of him that he 
will be missed in many ways and that his place will be 
difficult to fill. 

The son of the Rector of Hughenden, England, Charles 
Clubbe was born in 1854. He qualified in 1876, becoming a 
member of the Royal College of Surgeons of England; he 
was admitted a licentiate of the Royal College of Physicians 
of London in 1877. In 1879 he served as civil surgeon to 
the Army Medical Department in Natal during the Zulu 
War. Later he came to New South Wales. He became 
interested in surgery and before long was appointed to the 
staff of the Prince Alfred Hospital, as it was known in 
those days. From 1889 to 1907 he was honorary surgeon, 
and in 1907 was appointed an honorary consulting surgeon 
to this institution. More than one generation of medical 
students learned the rudiments of surgery at his hands. 
Students allotted to his beds were fortunate; he was a 
careful and thorough teacher, never a poseur, and always 
mindful of the feelings of his patients. His engaging 
smile inspired confidence and because of his smile it was 
sometimes difficult to tell when he was displeased. When 
he gave a lecture-demonstration, the subject was presented 
in such a way that the student felt he would never make 
a wrong diagnosis of the condition demonstrated; he made 
everything appear simple and straightforward. The four 
appreciations following this notice describe so fully his 
qualities as a clinician, as a teacher and as a man that 
little remains to be written. It may be pointed out, 
however, that though latter-day graduates associate him 
with the Royal Alexandra Hospital for Children, graduates 
of twenty-five to thirty-five years ago remember him most 
for his patient and thorough teaching at the Prince Alfred 
Hospital. He was acting lecturer in surgery at the 
University of Sydney for one year, joint lecturer in clinicai 
surgery from 1895 to 1907 and examiner in surgery during 
the same period. It was the Children’s Hospital, now 
known as the Royal Alexandra Hospital for Children, how- 
ever, which lay nearest to Clubbe’s heart. In the early 
days, as his former colleagues show, he was its mainstay; 
later he became its sponsor and largely controlled its 
destinies. His was the imagination which saw the need 
for extension and rebuilding; he always saw that advance- 
ment was made before sheer weight of public opinion or 
common usage compelled an advance. Behind his leader- 
ship and driving force there was always to be found a 
Sympathy and an understanding which made _ those 
associated with him rally to his side. When, at the end 
of thirty-six years’ service he retired from the position 
of honorary surgeon and joined the consulting staff, the 
honorary staff presented him with his portrait painted in 
oils by Sir John Longstaff. He allowed this portrait to 
hang in the board room at the hospital. The picture of 
him reproduced in this issue as a supplement is taken 
from Sir John Longstaff’s portrait. He was elected 
President of the hospital in 1904. He was thus a member 
of the staff for forty-eight years and President for 
twenty-eight. 

One of Clubbe’s most successful undertakings was the 
organization of the Infantile Paralysis Committee. It is 
fitting that this notice of his career should be published 
with the report of the committee which he organized. Dr. 
Tebbutt and Dr. Helms in their paper have shown that the 
success of the campaign was due to Clubbe’s prestige. His 
concern in the poliomyelitis problem was real, and he 
was instrumental in having several articles on the subject 
published in this journal. At a later date an effort will 
be made to perpetuate his memory by a fund to be devoted 


' to research in poliomyelitis. 


Many other activities were undertaken by Clubbe. He 
was honorary consulting surgeon to the Deaf, Dumb and 
Blind Institute, honorary consulting surgeon to the Coast 
Hospital, honorary consulting surgeon to the Greycliffe 
Hospital for Babies. He joined the board of the Bush 
Nursing Association in 1911, he was Chairman of its 
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executive from 1911 till 1930, and President from 1930 


till his death. He was Trustee and Chairman of the 


District Nursing Association and President of the Royal 
Society for the Welfare of Mothers and Babies; he helped 
to organize the baby clinics. He was for many years a 
member of the Council of the New South Wales Branch 
of the British Medical Association and was President in 
1897-1898. He was a Fellow of the American College of 
Surgeons and a Foundation Fellow of the Royal Aus- 
tralasian College of Surgeons. When in 1927 His Majesty 
the King was pleased to make him a Knight Commander 
of the Most Excellent Order of the British Empire, the 
knighthood was acclaimed by the medical profession 
throughout the Commonwealth. 

No appreciation of Charles Clubbe would be complete 
were no mention made of his book on the diagnosis and 
treatment of intussusception. Published many years ago, 
this book is a classic and will be found on the shelves 
of most medical practitioners. 


Dr. R. B. Wade writes: 

' In the death of Sir Charles Clubbe the community has 
lost a valuable servant, and many of us have lost a. proved 
and trusted personal friend. It is but few men who have 
given such service to the community, who have initiated 
and organized so many projects for the public welfare 2s 
Sir Charles Clubbe, and his work in this respect is 
perhaps the more remarkable in that so few medical men 
can find time to spare from their heavy professional work— 
and he was a busy man in this respect—for these outside 
interests. 

His many interests are exemplified in his work for the 
Bush Nursing, the District Nurses, the task of providing 
serum for use in the last infantile paralysis epidemic, the 
baby clinics, the Tresillian Mothercraft Home and the 
crippled children. However, over and above all these was 
his lifelong interest in and work for the Royal Alexandra 
Hospital for Children, both as a surgeon there and as 
its President, 

Though perhaps well known generally for his work in 
these .matters of public service, it was only his close 
personal friends who were from time to time permitted 
to see the many facets of his interests and his reticences 
and self-effacement only revealed these on odd occasions. 

His upright character and honesty of purpose were out- 
standing points in a high character; he threw himself with 
the utmost energy into any undertaking in which he 
became interested, but his unyielding sense of right and 
justice caused him on more than one occasion to withdraw 
from an activity where he saw that personal or political 
interests would outweigh those of public service and weal. 

His work for the community was done for the sake of 
the community alone, and his modesty and self-effacement 
and his hatred of self-advertisement generally prevented 
the public from knowing how much credit was due to him. 

His forcefulness and driving power were, perhaps, 
appreciated best by those in close touch with him, and 
when some reverse Occurred or some opposition was 
shown, it was always of interest to watch the quiet 
persistence and tact with which he would handle the 
situation and how finally it was certain to be adjusted 
according to his views of what was right and necessary. 

As a surgeon he will be remembered with gratitude by 
many a past house surgeon at the Prince Alfred and 
Children’s Hospitals for his ever-ready response to an 
urgent call, however inconvenient or late the hour; but 
few men carry out their hospital work with such 
conscientiousness and sacrifice as did he. 

In his surgical work he was perhaps best appreciated 
by his colleagues for his judgement when called upon in a 
dificult and worrying case. His advice as to procedure 
was always invaluable, and he had an almost uncanny 
power of putting his finger on the crucial point, both in 
diagnosis and in prognosis, and this was particularly 
noticeable in cases of abdominal emergency. 

He will always hold a high position in the field of 
surgical diseases of children, for his work on intussuscep- 
tion and his book, “The Diagnosis and ‘Treatment of 
Intussusception”, will for long remain a Classic. His 
work dated frr-m the days when the diagnosis of the 
condition was cl nched by the appearance of a tumour in 


the rectum and the treatment was by an enema delivered 
by a Higginson’s syringe, and he finally succeeded in 
drawing attention to the need of early diagnosis by the 
“cry of the onset” and the early rectification by operative 
measures. It was always a source of satisfaction to him 
that, as a result of his work and the teaching he gave to 
young medical men when he was Lecturer in Clinical 
Surgery at the University of Sydney, these cases are 
brought at an early stage to the hospitals in Sydney and 
that the mortality rate has dropped enormously. 

As President of the Royal Alexandra Hospital for 
Children—his greatest interest and, ome may say, the 
child of his heart—he did his best work. He manifested 
marked business ability and keen appreciation of hospital 
requirements; he was responsible for the erection of the 
first buildings of the present hospital, for, when at one 
stage it seemed that the scheme must be abandoned and 
all hope of building « new hospital discarded owing to 
lack of funds, he personally guaranteed the sum necessary 
to start building operations—some £20,000. He was in the 
main the source of inspiration for its continued growth 
and had the satisfaction of seeing it progress from a 
hospital of 50 beds, housed in an old building, to its 
present size of 350 beds, well built and well equipped 
during the twenty-eight years he was in the position of 
President. 

He was not, however, contented with a mere structure 
of bricks and mortar, but realized to the full that ideals 
and traditions were the backbone and mainstay of such 
an institution, if it were to last; and to instil these 
fmto the personnel was his constant aim and endeavour. 

His concentration of purpose and clear conception of his 
objective enabled him to carry out his ideas and wishes, 
so that, when his work was done, all could say it had 
been well done and the doing of it well worth while. 

He left the world recognized as a leader in his profession, 
eminent as an authority on hospital organization, after 
a long life spent in the interests and service of the 
public, and in his loss the world is poorer. 


Dr. Frank Tidswell writes: 


I ‘first met Charles Clubbe forty odd years ago in the 
Out-Patient Department of the Royal Prince Alfred Hos- 
pital, when he was assistant honorary surgeon and I was 
still an undergraduate. But I can recall very clearly the 
tall erect figure with the pointed beard he wore in those 
days, and the incisive tones of his instruction to me, 
not in the words of the textbooks, but in terms of his 
own experience. For Clubbe was ever a man of independent 
judgement. He read and he listened to others, but he 
thought and formed his opinions for himself. Most of 
us who have worked with him can remember a case 
confidently prepared by us for operation, dismissed with 
the brusque remark: “I won’t touch that.” Most often 
his decision was correct, for he had an uncanny instinct 
as to when not to operate. 

Our meeting st Prince Alfred was soon followed by 
an invitation to accompany him to the “Children’s”, then 
situated at Glebe Point, and to which we walked across 
the fields. There he taught me not only minor surgery, 
but more important things. At the Children’s Hospital 
there was most revealed that estimaile personality which 
was such a model to us all, and which made him its 
much loved and wholly trusted chief of later years. He 
was, of course, a master hand with children: no one could 
better circumvent or more patiently endure the unreason- 
ing terror of childhood: no one be more kindly considerate. 
After the serious examination, “Are you a good boy”, 
he would say, and in response to the tremulous “yes”, out 
would come the consoling penny and he left his little 
patient comforted and composed. His deep humanity is 
expressed in many provisions at the Royal Alexandra Hos- 
pital for Children not only for the benefit of the sick 
children, but also in sympathy with their anxious and dis- 
tressed parents. There was really no limit to his thought- 
fulness for others. 

In the early ‘nineties of the last century we were much 
concerned with diphtheria, then treated under his super- 
vision in a cottage with fairly spacious grounds on the 
opposite side of Glebe Point Road from the main hospiial. 
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The various rooms were rather crewded with blanket- 
shrouded cots, and the steam kettles have left with me an 
imperishable odour of aromatic disinfectants then in use. 
Our mortality was some 60%, and that two children out 
of three should so inevitably die was a. great distress 
to Clubbe’s kindly heart. He attentively studied with 
me the bacteriology and pathology of the disease with a 
view of improving our knowledge and resources. To us 
was assigned the supply of the. then newly discovere¢ 
antitoxin imported by the Board of Health, and together 
we gave the first doses with some trepidation, although 
our first patient had been a precautionary guinea pig. The 
resultant recovery of what had hitherto been hopeless 
eases, and the immediate fall of our mortality to about 
20%, was much more than we had expected. “Marvellous”, 
was Clubbe’s word at the time, and I think he felt more 
relief and thankfulness than he ever expressed. His 
interest in diphtheria never waned, and under his stimula- 
tion the public service in acute diphtheria continues till 
this day at the Royal Alexandra Hospital for Children. 
His unceasing advocacy of the better accommodation 
needed occupied him even to his final days, and his 
persistence has been rewarded at last by the infectious 
block now being added to the hospital. Too late for his 
own enjoyment of it, but not the only one by many of 
his unselfish services to posterity. 

In the strenuous days of the first visitation of plague, 
when patients and contacts were at once concentrated and 
isolated at North Head, we found ourselves in need of 
a medical visitor who would inspire confidence in our 
care for them. The choice fell upon Clubbe. He char- 
acteristically demurred on the ground of his ignorance of 
the disease, but was induced to help us by the assurance 
that we were all in that state, as there had been no 
plague in civilized countries for the previous two hundred 
years. Of course, he did his job with his usual quiet 


efficiency. Up and down the harbour three times a week . 


in all weathers, devoted as ever to his duty, and I am 
sure that fears were quietened and rational management 
of the epidemic promoted by the faultless service of this 
man so unquestionably high in the public esteem. 

Doubtless others will write of Sir Charles Clubbe’s 
splendid professional attainments. I wish to mention here 
only some of many intimate experiences of a charming and 
steadfast associate. For the friendship begun so long ago 
between the surgeon and the student continued uninter- 
rupted and unperturbed until this final sundering. I have 
been honoured by his confidence sufficiently to know that 
success was angmented by the good fellowship of his con- 
fréres. Their opinion of him was treasured to a degree 
he was far too reserved to reveal. He was gratified by 
his honours all the more in that he knew his comrades 
believed he deserved them: he appreciated as an immense 
personal compliment the public’s generous response to his 
charitable appeals: he rejoiced in the respect and affection 
shown him by his staff: and in such ways exhibited a 
human and justified pride in his own virtue. His greatest 
joy was in the magnificent institution over which he so 
ably presided, and for whose existence he was so largely 
responsible. But he had many other interests as all the 
world knows: never hesitated when a good cause could 
be served: and surely his wise advice and firm guidance 
will be missed in many directions. To us who were closer 
to him he was always a sincere and sympathetic counsellor, 
and an inspiring colleague. I think no man was ever the 
worse for knowing Charles Clubbe. Contact with him 
was always clean and spiritually refreshing, and left 
always the enduring conviction fhat here was a really 
great gentleman. 


Dr. Sinclair Gillies writes: 

It is not easy to condense into a few short paragraphs 
the impressions and memories of a long friendship. 

I was fortunate in being the bearer of a.letter of intro- 
duction to Sir Charles Clubbe when arriving in Sydney 
thirty-three years ago. At our first meeting I was attracted 
by his charming personality and his attitude towards his 
profession. Quickly I learnt to admire his many fine 
qualities, his generosity and unselfishness, his kindness 
and helpfulness to his younger colleagues, his sound know- 


ledge of his work, his sterling common sense and mental 
balance, his untiring energy and wholehearted , devotion 
te his profession and to the good of the sick and suffering, 
his complete detachmert, conscious or subconscious, from 
the monetary aspect in“ approaching a patient. Poor or 
rich got equally of his best; if anything, the poor got 
more, simply because they were poor. Outstanding, too, 
is the memory of his hatred and unsparing denunciation 
of unprofessional, mean or mercenary conduct; his direct 
simplicity and contempt for window-dressing, posing or 
playing to the gallery; his dislike and avoidance of 
publicity. 93 

Throughout a jong life he never faltered in his allegiance 
to the highest professional ideals. To him the interest of 
the patient was paramount. Self was the last thing thought 
of. So much so that in an age in which merit and success 
tend more and more to be measured in terms of the acquisi- 
tion of wealth perhaps he has not gained all the apprecia- 
tion that he deserved. 

Columns could be filled with anecdotes illustrative of his 
fine and lovable character; let one suffice. Late at night 
some years ago a consultation was held in a northern 
suburb on a nervous child suffering from post-operative 
intestinal obstruction. The case seemed hopeless to the 
assembled consultants, but Sir Charles decided to operate 
at the child’s home first thing in the morning. Laden 
with the necessary outfit, rushing for an early boat which 
we looked like missing, Clubbe suddenly stopped at the 
barrier, ran back, and reappeared with a large bunch of 
violets which he had spied on an itinerant flower vendor’s 
barrow. Scrambling on the boat, he explained that the 
child would like them. Incidentally the operation was 
successful. 

Characteristic was his unobtrusive passing and his stead- 
fast refusal to allow any public attendance at his funeral, 
a refusal that denied to hundreds the opportunity of pay- 
ing their last respects to one whose life typified the practice 
of medicine as a profession in the highest sense of the 
term and who set an example that beneficially influenced 
all with whom he came in contact. 

May his memory long remain as a beacon to light us 
along the true path. 


Dr. Edgar H. M. Stephen writes: 

The children of our State of New South Wales have 
lost a tireless champion in the death of Sir Charles Clubbe. 
My first experience of seeing him demonstrating tuber- 
culous disease of the hip remains fresh in my memory. It 
was easy to see that he understood the child mind, with 
its prejudices and its susceptibilities. With but little 
effort he gained the children’s confidence; there was not 
much said, but they felt the kindly manner in which they 
were handled and seemed to feel all would be well. Nothing 
was omitted in the examination, but they appreciated the 
fact that a friend was going to make them better and 
they must let him do as he wished so as to get well. He 
had the gift of letting the little ones feel his sympathy, 
and they knew his smile was one of understanding. He 
was tireless in. the treatment of the sick and indefatigable 
in the pursuance of the objects upon whieh his mind 
was set. He was never satisfied. Sick children must have 
the best of accommodation, there must be adequate equip- 
ment so that their treatment could be accomplished in 
the most satisfactory manner, and, above all, they must 
be well nursed. He did not lose patience himself and he 
expected the same from all whose duties were to attend 
to the children. His mind was ever open to new ideas, 
and once seized with the value of some innovation, he 
never rested till this improvement was established in the 
hospital that. stands in lasting memory /of his efforts for 
the welfare of the young. A striking instance of his wide 
view and foresight was the dispatch of one of the nursing 
staff to see work in other countries, in order that our 
hospital in Sydney might profit by the methods proved 
successful in Canada and the United States of America. 
As a consequence of this action, the hospital has had for 
six years a diet. kitchen which has. proved invaluable in 
the care of the children and in the intelligent training of 
the nursing staff. Other wise provisions to insure 


efficiency in the work of caring for the patients were 
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also adopted as the result of this valuable scheme. He 
was wont to say that no hospitai would do good work if 
it stood still; there must always be movement, each year 
must show progress. As soon as members of the medical 
staff reported that they had seen “shock wards” which had 

ved eminently useful in centres they had visited, Sir 

arles saw to it that such a ward was established without 
delay. He was confident that inquiry into the causes of 
death was advisable in order to insure a high standard 
in professional work, and made the necessary sacrifice of 
time and energy to preside at the monthly meetings of 
the medical ‘staff convened for this purpose. He was ever 
ready to investigate any complaint that reached his ears 
and was entirely impartial in his conduct of such 
examinations. 


In twenty-five years Sir Charles saw an improvised pair 
of terrace houses replaced by a hospital of admirable con- 
struction with a capacity for the admission of 361 patients, 
with a convalescent home accommodating another 60 
patients. A resident medical staff of twelve is now kept 
busily occupied. Twenty-five years ago there were but 
two to carry out the duties of the main hospital, the out- 
patient department and the diphtheria block. 

Foresight, tenacity of purpose and personal self-sacrifice 
were the qualities which enabled Sir Charles Clubbe to 
achieve what I believe was a definite vision of his when 
firs’ ue joined the honorary medical staff of the Sydney 
Hopital for Sick Children, and I think that vision was of 
a hospital where sick children would receive the best of 
treatment upon the most up-to-date lines, where gentleness 
to patients and their distressed parents would be unfailing, 
and where the students of medicine of the University of 
Sydney should receive practical instruction in the handling 
and treatment of children. All this he achieved, and in 
the process his name became recognized as that of one 
who would ever enthusiastically assist any movement to 
help the children of all ages and classes, and when he 
was associated with such movements, they achieved what 
they set out to do. 

Sir Charles will be remembered as a great surgeon and 
a very distinguished member of the medical profession, 
but, above all, as a lover of children and a healer of 
the sick. 


A colleague who wishes to remain anonymous, writes: 
By the death of Sir Charles Clubbe the medical profes- 
sion of the Empire has lost an outstanding and distin- 
guished member. He was one of the most widely known 
medical men in Australia, and deservedly so, as, apart 
from his practice, his tireless and unselfish service to the 
public was preeminent; only his friends know how much 
of his timé was given to work on various committees, of 
which he was invariably the driving force. Personally, 
he was a type which the younger members of his profes- 
sion might well take as a pattern: a dignified and courteous 
gentleman with a charm of manner ever unruffied. 
Henley’s words might have been written for Sir Charles: 
“His wise rare smile, so sweet with certainties.” It is 
doubtful if any other medical man here has given prac- 
tical help and encouragement to so many younger doctors— 
and this without expectation of gain; he was ever accessible 
and sympathetic and ready with sound and kindly counsel. 
Sir Charles Clubbe’s mental vision remained unclouded 
with the years, and he was always the first to welcome 
and to investigate any fresh outlook on matters connected 
with his profession or with the. administration of the 
various institutions which interested him. He was a son 
of the Rector of Hughenden, who was a friend of Disraeli, 
and he remembered being taken as a smali boy to 
Hughenden Manor, where Disraeli wept as he unveiled the 
portrait of his wife. After having served in the Zulu War 
and having done work in London he came to New South 
Wales and practised at Randwick. He was for eighteen 
years a surgeon to the Royal Prince Alfred Hospital and 
for many years surgeon to the Coast Hospital. His faith- 
ful and arduous service is apt to be now over-shadowed 
his work at the Royal Alexandra Hospital for Children, 
which he built up from small beginnings to be the largest 
of its kind in the British Empire. Sir Charles Clubbe 
has been the very spirit of this Children’s Hospital since 


the days when he rode on horseback from Randwick to 
Glebe, often several times in the twenty-four hours. One 
of his recent activities in connexion with this hospital 
was the provision of serum for infantile paralysis, and 
it was entirely due to his efforts that New South Wales 
was provided with serum during the last epidemic. He was 


| President of the Advisory Board to the Government regard- 


ing the establishment of the State Baby Health Centres, 
and the success of these and of the Tresillian Homes has 
been largely due to his personal influence, wise counsel 
and untiring zeal as President of the Royal Society for 
the Welfare of Mothers and Babies. The Bush Nursing 


| Association is another institution owing much ‘to his 


enthusiastic interest. In connexion with the Royal 


| Alexandra Hospital alone it is difficult to try and realize 


what widespread and splendid service-he has given to the 


| public of New South Wales; but when is added the service 


extended through his work at the Royal Prince Alfred 
Hospital, the Coast Hospital, Tresillian, the baby health 
centres and the Bush Nursing Association, this indeed 
makes a unique record. “The King of the Kids” hag 
stepped down from his throne, but his work in healing 
the suffering of children will not cease while those 
institutions which he built up continue at work. 


, HAROLD ALFRED BODY. 


WE regret to announce the death of Dr. Harold Alfred 
poi which occurred on December 29, 1932, at Elsternwick, 
ictoria. 


WILTON WOOD RUSSELL LOVE. 


We regret to announce the death of Dr. Wilton Wood 
Russell Love, which occurred on January 3, 1933, at 
Brisbane, Queensland. 


Correspondence. 


THE HALFORD ORATION. 


Six: With reference to a statement in the Halford 
Oration, Professor Osborne has kindly drawn my attention 
to the fact that Harvey did not use a microscope, but a 
magnifying glass—a perspicillum—which was used in 
Roman times or even earlier. I imagine that Aristotle did 
not use such a lens or he would have come to the same 
conclusion as Harvey. 

‘ Yours, etc., 


James W. Barrett. 
103-105, Collins Street, 
Melbourne, C.1, 
December 13, 1932. 


ABORTION. 


Simm: Dr. Worrall’s address on abortion shows such an 
intimate knowledge of his subject that I am afraid lest 
34 attempts to offer suggestions may savour of painting 
the lily. 

However, while I was a resident at the Coast Hospital 
I had, for some years, to help my junior fellow residents 
to curette the uterus safely and thoroughly and in so 
doing I dropped across the following tip. 

After outlining the uterus, as Dr. Worrall so rightly 
insists, the curette is passed or wriggled right up to the 
fundus, lying on the palm of the fully supinated hand and 
lightly steadied by the thumb only. When the fundus is 
reached the forefinger is placed along the curette so as 
to touch the external os and the other three fingers lightly 
closed on the handle. The forefinger is never moved from 
this position. 
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The advantages of this grip are: 

(i) It insures that each stroke covers the whole length 
of the uterus. (ii) While using it, it is difficult to be so 
heavyhanded as to scrape right through the uterus, as 
readers will see if they get out their favourite curette and 
see how light the grip is. (iii) It prevents the curette 
being pushed through the fundus which was the site of 
all six cases of perforation I have dealt with, one of which 
was my own and that before adopting this grip. 

When the muscular sense has so developed that one 
recognizes the resistance offered by the fundus one may 
hold the curette like a sword if one wishes but in the 
learning stages the rapier grip is much safer. 

. A similar grip is, I find, very light and useful with a 
needle-holder, the broad end of the holder lying across the 


middle of the palm. 
Yours, ete., 
T. Maynagp Furser. 


16, 1932. 
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21.—New South Wales Branch, B.M.A.: Executive and 


Fas. 
Finance Committee. 

Fes. 22.—Victorian Branch, B.M.A.: Council. 

Fes. 23.—South Australian Branch, B.M.A.: Branc 

Fes. 28.—New Scuth Wales Branch, B.M.A.: Medical Politics 


Committee. 


=> 


Wedical Appointments Vacant, etc. 


For announcements of vacant, assistants, 
locum tenentes sought, et Advertiser”, page xvi. 
BANE, QUEENS- 


Brissane Mater Hosprrar, Bris 
LAND: House Physician, House Surgeon, Honorary 
Anesthetist. 

Hosprrat, Incorporatep, PertH, Western Avus- 
TRALIA: Junior Resident Medical Officers. 

Launceston Fustic Hosprrat, LAUNCESTON, 
Resident Medical Officer (male). 

Pertu Hosprrat, Perro, Junior Resi- 
dent Medical Officers. 

Tue Queen’s (Maternity) Home, [Ncorporarep, Rosr Park, 
Sourm Avustratia: Resident House Surgeon. 

Tue Racuet Forster Hosprra ror WoMEN AND CHILDREN, 
Sypyey, New Sourm Wares: Resident Medical Super- 
intendent (female), Resident Medical Officer (female). 


TASMANIA: 


Wedical Appointments: Important Motice. 


Mupicau practitioners are ested not to for any 
intment referred to in the omopng. Sabie. w t paving 
communicated with the Honorary e ‘ of the aoe 


named in the first column, or with the Medica 

British Medical Association, Tavistock London, W.C.1 
BRANCH. APPOINTMENTS. 
atives’ 

Ashfield and me Unit Friendly 

e 
~ Societies’ Dis- 

New Sourh Wags: Friendly at Casino. 

Leichhardt etersham United 


Honorary Secretary, and 

135, Macquarie Street, Friendly Societies’ Dis 

North th Friendly Societies’ 


sary Limited. 
People’ ple's Prudential Assurance Company 
Pheenix Mutual Provident Society. 


All Institutes or Medical Dispensaries. 
Australian 5 -- ential Association, Pro- 


VICTORIAN : prieta Limited. 
Secretary Mutual National Provident Club. 
‘Hall, National Provident Association. 


or other appointments 


Friendly Societies’ 


Brisbane Associated 
Medical Institute. 
Mount Isa Mines. 


Chillagoe Hospital. 

Members accepting LODGE appoint- 

ments and those —, to cout 
to 

TAL are 

interests, to submit a 

t to the 


bli ing. 
All Lodge Appointments in South Aus- 


tralia. 
All Congress Practice Appointments in 
South Australia. 


their 
o 
“Council before 


SourH AUSTRALIAN 


207, North 
“Ferrace, Adelaide. 


Western Avs- 
N: 


2 norary 

tary, 65, Saint 

George's Terrace 
Perth. 


All yontzact Practice Appointments in 
Western Australia. 


BW ZEALAND Wel- 
Division 

Wellington. 


Friendl Societ , Wellington, 
Bevis: ngt 


Evitorial Motices. 


Manuscripts forwarded to the the office of this journal cannot 
under any circumstances be returned Original articles for- 
warded for publication are understood to be offered to THE 
Lee JOURNAL oF AusTRALIA alone, unless the contrary be 


All communications should be “The Baltor” 
THe Mepica, JouRNAL OF AUSTRALIA 
er Street, Glebe, New South Wales, Telephones ; 


Seam 
MW 2651-2.) 


Bu UBSCRIPTION Rates.—Medical gorges and others not 
ving THe Mepicat JourNAL AvsTRauia in virtue of 
membership of the Branches of the “British Medical Association 
in the Gommnuwonkis ean become subscribers te the journal by 
ap lying to the Manager or through the usual agents and book- 

ers. can commence at the of 

er and are wable on December 31. The rates 

Australia “and ea 5s. abroad per annum payable in advance. 


148, Macquarie Street, 
| 
To uted Friendly Societies’ 
| QUEENSLAND : 
ary Secretary, B. 
Building, Adelaide | 


